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Some observations on the cluster-forming 


Character of Staphylococcus.* 


By Jun Htrano** 
PEP El: I APATITE OFRDEM COV. tC OF OME 


Staphylococci are known to grow forming irregular cellular aggregates, occuring 
singly, in pairs, or in clusters consisting of various number of cells. This characteristic 
poses serious questions as to the reliability of usual methods of measuring bacterial 
growth such as plate-counting or nephelometric measurements. Apart from this pro- 
blem, it is interesting to know with what frequencies the clusters having different 
numbers of cells occur in the culture and whether these frequencies may be subject 
to change during the course of culture. Experiments were carried out along this line 
with Staphylococcus aureus FDA 209P grown on ordinary broth (pH 7.0). 


Experimental Method 


The culture methods used were virtually the same as those reported previously). 
Into a 5-ml culture solution in a 20-ml test-tube were inoculated 5 loops of 
bacterial suspension from a 18- to 24-hour-old culture. The test-tube was shaken 
well and left to stand in a thermostat at 30°C. Every 50 minutes after the inocula- 
tion, two loops of the culture solution were taken aseptically, and dropped each on 
a clean slide-glass. After adding a loopful of methylene-blue solution (M/500), the 
droplet was covered with a clean cover-glass and observed microscopically with oil- 
immersion (magnification=1500). The number of clusters having different numbers 
(v) of bacterial cells was counted and recorded. Record was made for clusters 
whose v-values amounted to 1, 2, 3,4,5,6,7,8,9, and 10. For large clusters having 
p-values of 10, a rough estimation of » was made according to the size of the 
clusters, which, by preliminary exercise, allowed us to determine the v-values with 
the accuracy of about +5. The counting was effected successively for different 
microscopic fields, which, in order to avoid the repeated observation of one and the 
same field, were spatially separated in a regular manner as illustrated in Fig. 1. 


* Papar delivered on Dec. 19th, 1949, at the Annual Meetings of the Scientific Researches of 


the Tokyo Institute of Technology. 
Partially sponsored by the Grant for the Scientific Researches, Ministry of Education. 


** Biochemical Laboratory, Tokyo Institute of Technology. 
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e thus obtained, the following values were deter- 


| Se . mined : 
oC )¢ eG :H,: the number of clusters in a given 


@) sample, having the member-number of 
ca aoe <F ra v, at the culture time f (in minutes). 
ea ‘ : C e 7 *M, (=v-1H, ): the total number of bacteria 


(in the same sample as above), which 


GS ling” of microscopic field : : : 
UE SSI ate aes i are involved in clusters having the 


for observation. : 
member-number v at the culture time ¢. 


v 
thy: the ratio of +H, to the total number of clusters (S} +H, ). 


im,: the ratio of sM, to the total number of bacteria (3 2M, ). 


Preliminary Tests 


In the above-described method one may suspect that the mounting of the droplet 
between the slide- and cover-glasses might possibly entail the break of some cluster 
into smaller pieces, so that the observation would yield more or less spurious results. 
To check this point, parallel experiments were run with duplicate samples, one by 
using the above-mentioned method and the other by observing the sample ina 
hanging drop. The results of observations made simultaneously are given in Table 
1, from which it may be seen that the two methods yielded essentially the same 


results. 


Table 1. Comparison of the results obtained by two methods; (1) the hanging drop method, 
and (2) the method in which the sample was mounted between the slide and coverglasses. 


The “Student’s Test” was effected on the figures and the value “F” computed. 


| 


ae 1 2 3 4 5 6 7 82 | Total 
i, | Method a a1 reo, oa ot Ags 5 4 5 | 301 
s0Hy see aaee 
Method (2) | 66 88 7 2 14 3 3 2 | 212 
1.48 < F=2.64 


Using the method described in the preceding paragraph, the reproducibility of 
the method was tested by running two observations with duplicate samples from the 
same culture, As may be seen from Table 2, the results obtained concurred with 
each other with only minor fluctuations. 
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Table 2. Results obtained by parallel tests run simultaneously with duplicate 


samples from the same culture. 


| . hal 2 3 4 5 6 7 Bz | Total 
| geet esieh) 5/526 —°43 1Onee 18 4 = 1 2 | 99 
| soHy | fi $$ __—_—_—_— 

| I “Test (2) | — 30.5 nas | ate part 3 ee | 113 


F(=1.17 < F=2.64 (by “Student’s Test”) 


Results 


Observations carried out throughout the culture time from ¢=50 to 1=500 minutes 
gave the results which are summarized in Table 3 as well as in Figs. 2 and 3. 
The following facts have emerged | 


from these observations: 


o——2 t= §0 Min. 
60} oa »=959 


(1) Except at the initial stage 
(f=50) of the lag phase, the clusters 
with even number of v (2,4,6, and 8) 
occur, in general, more frequently than 
those with odd numbers of v (1,3,5, 
and 7). (See Fig.2) This finding may 
be interpreted as indicating that two 
daughter cells derived from one mother 


cell usually divide almost simulta- 
neously. 

(2) In the main, the percentages 
of the clusters with smaller v-values 
C1, 2,3, and 4) decrease with the pro- 
gress of culture, while those with 
larger v-values (6,7,8, and >9) show 
a tendency to increase, though some- 
times after temporary decrease, as the 
age of culture advances. As a result, 
the percentage of bacteria belonging 
to larger clusters (>9) increases re- 
markably at later stages of culture. (See Fig. 3). In Fig. 4 is shown in. what 
manner the mean number of bacteria in a cluster increased with time. 

(3) Noteworthy is the fact that even at later stages of culture, the clusters 
with smaller v-values (especially those of y=2) were found in appreciable numbers, 


Fig. 2. Relative frequencies of clusters and 
bacteria with respect to the member-number y, 


at different culture times. 
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Fig. 3 The change, along with the culture-time, of the relative frequency of clusters with 
different v-values and of the relative frequency of bacteria belonging to them. 
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fre-quency of bacteria belonging to. differently populated clusters, and 


their changes during the course of culture. 
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This phenomenon may be interpreted in several ways. 


These clusters might have 
been in existence from earlier stages of culture and, owing to their small size, might 


have escaped from the observation until they attained certain recognizable dimension 
at later stages of culture.2 Or, they might have derived from clusters with larger 
numbers of v-values through incidental fracture caused by some external forces or 


by separation of cells induced by some internal causes. 


Of great interest in this connection is the observation made by the author 


during the experiments reported in the previous paper.) 


The test organism, 


Staphylococcus aureus, is generally described as an immotile bacterium, and it is 
true that the cells of this bacterium are found to be devoid of cilia which are 


regarded as the motile organ of the bacterial cell. During the course of our study, 


however, it was several times observed that with the commencement of fission, the 
daughter cell or cells began to tremble, which often lasted even after the completion 
of the fission, with the result of the separation of the cell or cells from the mother 
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Fig. 4. The change with the culture- 
time of the mean number of 


bacteria in a cluster. 


cluster. In some cases separation of cells 
by such a motion occurred without the fis- 
sion usually directly preceding or concom- 
mitantly taking place with the separation. 
The trembling motion appeared sometimes 
so vivid that it looked as if the bacterium 
or the small cluster of daughter cells were 
making effort to part from the mother 
cluster. We do not know whether the 
trembling motion observed might have been 
brought about by those cells which happened 
to possess cilia or by some other causes, 
but at least it seems certain that some 
forces inherent in bacterial cells can cause 
the spontaneous separation of clusters into 
smaller pieces. 

The author is very grateful for the kind 
guidances and encouragements given by 
Prof. Dr. H. Tamiya and Dr. T. Yanacira, 


Plant Physiological and Microbiological Laboratories, Faculty of Science, Tokyo 


University ; and Prof. Dr. A. TAKAMiya, 


Technology. 


1) Hirano, J.: Botan. Mag., Tokyo, 64, 133 (1951). 2) For example: Topley, W.W.C. & ~ 


Biochemical Laboratory, Tokyo Institute of 
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The preliminary report on the osmotic value, permeability, 
drought and cold resistance of mosses* 


By Harumi OcuH1** 
Pe ASS: ALT OMMKEM, WAVE, WR iicow c CFR) 


These 2 or 3 years the writer has been making investigations in the mosses 
growing at different places in Tottori City from the point of view of the above 
subject. 

This paper is only the outline on the experimental results obtained between 
April, 1950 and September, 1951, the details of which is to be made public in the 


near future. 


1. Osmotic value 


Method: The incipient plasmolysis value in the solution (volume mol.) of KNO; 
was adopted. 

The osmotic value is generally higher in the mosses growing on rocks at sunny 
places and on barks of tree-trunks in the forest (Hedwigia albicans, Thamnium 
Sandei var. cymbifolium, Myuroclada concinna, Thuidium japonicum, Neckera yezoana 
and Anomodon Giraldit in Sept., 1950, 0,90-0,62) and the value is lower in those 
on soil (Dicranum japonicum, Pogonatum inflexum, Mnium Maximowiczit and M. 


trichomanes......... 0,70-0,30) and the lowest at shady wet places in the forest (Muium 

vesicatum and Hookeria nipponensis........ 0,26); and it is higher in old plants and 

matured parts, and lower in young ones; in a leaf, higher at marginal and apical 

portions and lower at mid-rib and basal ones. As to its feasonal fluctuations it 

Seems that there are 3 types, which are as follows: | 

1. the type showing almost no fluctuations throughout all seasons ... ... M. vesica- 

tum and Hookeria ; 

2. the osmotic value is higher in summer (dry season) and lower in winter (wet 
season)......... Hedwigia, Anomodon and Loeskeobryum cavifolium ; 

3. it is higher in winter and lower in summer ............... Thamnium, Pogonatum, 
Neckera, Myuroclada, M. Maximowiczit and M. trichomanes. 


* A paper delivered at the 16th annual meeting of The Botanical Society of Japan, September 
23, 1951; partly sponsored by the Scientific Research Expenditure of The Education Ministry. 
** Biological Institute, Faculty of Gakugei, Tottori Univesrity, Tottori City, Japan. 
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The differences in the types above-mentioned seem to be caused by the genetical 
nature of each species and the facts that the maturity of cells, the falling down of 
temperature and the dryness of the habitat raise the osmotic value, while the op- 
posite factors make it lower, and that the growing season of mosses is generally 
winter and the time for the growth in length is short, being about one month or 
two, while the other seasons are to mature and to rest for tnem. 

In dry periods in summer or autumn, a few species (Thamnium and Loeskeo- 
bryum) sometimes are not plasmolysed despite of their living ; on this fact the writer 
remembers the Patterson’s paper, however, at preasent, the writer is unable to 
discuss it unless be makes more thorough investigations. 


2. Permeability’ 


The relative protoplasmic permeability to water was estimated by the de- 
plasmolysis method. Plasmolysing solutions and deplasmolysing ones are of KNO3, 
the concentration of plasmolysing to deplasing solutions is 3:1, and the osmotic 
value of deplasmolysing solution is a little lower than that of each material’s cell- 
sap. 

Generally it is higher in mosses at dry habitats and shady wet places, and lower 
in those on soil; and it is higher in old plants and matured parts and lower in 
young ones. As to its seasonal variations, the following types seem to be recognized: 

1. the deplasmolysing verocity is so fast’ that their permeability can not be 


measured in all seasons...............Hedwigia, Loeskeobryum, M. vesicatum and 
Hookeria ; 

2. the permeability is lower in summer and higher in winter...............M. Maxt- 
mowiczit ; 


3. it is very high only in hot period, and low in all the other seasons ............... 
Pogonatum inflexum ; 
4. it is low in all seasons showing little fluctuation, and in winter (growing 
season) it is especially low............Polytrichum attenuatum ; 
5. the permeability seems to fluctuate irregularly............several sp. (?) 
On this problem tharough investigations will have to be made, however, at pre- 
sent, it seems that its seasonal variations are caused by the facts mentioned in the 


article of Osmotic value. 


3. Drought resistance 


Collected materials were carried into the laboratory, and were dried in the air 
being put on the table. The interval between the date when the drying test was 
started and the time when all their leaves were dead was looked on as the drought 
resistant term. Whether the moss-leaves were dead or living was tested by the 
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plasmolysis method in KNO3 solutions. 

The results obtained are like Irmscher’s.2” However, in their resistance to 
drought, even the same species growing at the same place are different when the 
collecting season, in which the test is started, is different ; for examples, in Dicranum 


and Polytrichum the following results were obtained : 


Date the test was started Living intervals 
Dicranum japonicum .........-..6 Sept. 2, 1950 about 4 weeks 
Yad; - Gy een y 2h 
Apna. lool . 4 
Polytrichum atlenuatum ,........ Sept. 2, 1950 more than 56 
‘Janvenone eo about 28 
Apr. 12, 1951 lil 


At present, it seems that these appearances are due to the following reasons: 

1. high temperatures are generally unfavourable to the life of dried materials, 
for most’ species which are resistant to drought and which are collected in 
verious seasons die in July or August; 

2. the drought resistant nature is conspicuous in the mosses having active buds, 
for the materials collected in January, when most mosses begin to grow, are 
generally more resistant than those collected in the other seasons. 


4. Cold resistance 


The adopted cooling appartus is the same with that used by Stoddart.» Whether 
moss-leaves were dead or living was tested by the plasmolysis method in KNO; 
solutions. 

Most samples of fresh materials used in tests are resistant to -20°C., and 7 
species of all those tested (18 sp.) to -27°C. Generally old plants and matured parts 
are more resistant than young ones. 

Concerning all the species used in test, it is difficult to find the definite relation- 
ship at present between cold resistance and the other obtained results (osmotic value, 
permeability, their seasonal fluctuations and drought resistance); it rather seems 
that each species has own individuality against low temperatures. 

The writer is indebted to express here his great gratitude for the kind guidances 
and encouragements of Prof. Dr. Y. Horikawa, Botanical Institute, Faculty of Science, 
Hiroshima University and Prof. Dr. J. Ashida, Botanical Institute, Faculty of Science, 
Kyoto University. 


Literature cited 
1) Patterson, P. M.; Amer. Journ. Bot. 33 (7): 604—611, 1946. 


2) Irmscher, E.; Jahrb. f. wiss. Bot. 50: 387-449, 1912. 
3) Stoddart, L. A.; Plant Physiol. 10: 661-680, 1935. 
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Hepaticarum species novae et minus cognitae Nipponenses VII 


By Sinske HATToRI* 
BUBwee: ORR SuNE. VII 


49) Porella Stephaniana (Massalongo) S. Hattori, comb. nov. Madotheca Step- 
haniana Massalongo in Mem. Accad. Agr. Art. Comm. Verona, 73, Ser. 3, Fasc. 2; 
24, Pl. Il, Fig. V (1897); Stephani, Spec. Hepat. 4, 309 (1910). —Porella calcicola 
Hattori in Bot. Mag. Tokyo, LVHUI, 4, Fig. 11 (1944) syn. nov. —-Madotheca grossidens 
Stephani in sched. syn. nov. Exsic. Hattori, Hep. Jap. Ser. 3, 123 (1950). 

Specim. exam. Prov. Shimotsuke: Izuru (H. Okuyama 3313, 9. Mai. 1944) ; prov. 
Musashi: Nippara Cipse 3459, 3461, 3496, 3502, 5. Jul. 1940), mt. Tensozan (ipse 3785, 
6. Jul. 1940); prov. Iyo: Koya (Oda 322, Mar. 1910, det. Stephani, M. grossidens, in 
Herb. Sh. Okamura) ; Onogahara (M. Tokui 614, Aug. 1948); prov. Bungo: Ono-gun, 
Kawanobori (T. Ono 232, 4. Jul. 1943); prov. Higo: Kuma-gun, Koonose, ca. 100m. 
K. Mayebara 1045, Dec. 1947) ; prov. Buzen (Hattori 1944, 1. c.). On lime-stone. The 
present species has only been recorded in Mt. Lao-y-san, Prov. Schensi, China. In 
Japan, however, this is widely distributed but restricted on calcareous regions. P. 
calcicola Hatt. reported from Mt. Kaharu in Kyushu (Japan) is conspecific with the 
present species. 

50) Frullania Mayebarae S. Hattori, spec. nov. (Fig. 42) Exsiccata: S. Hattori, 
Hepat. Japon. Ser. 3, 125 (1950). 

Didica; majuscula, obscure viridis, ad rupes humidas dense caespitosa. Caulis 
ca 10mm longus, 0.14mm diametro, cum foliis 1.8mm latus, irregulariter pinnatim 
ramosus. Folia caulina parum imbricata, subrecte patula, dorso caulem late super- 
antia, basi exappendiculata, + concava, late ovato-oblonga, 0.95mm longa, 0.8mm 
lata, apice rotundato vel subtruncato, saepius decurvo. Cellulae apicales 20x15y, 
mediae 22~25x16~18, basales 25~30x18u, parietibus tenuibus, trigonis parvis, 
acutis. Lobulus folii haud saccatus, folio subtriplo brevior, oblongus, acutus, +0.3 
mm longus et 0.2mm latus; carina conjunctionis +0.15mm longa, a caule recte 
patula. Amphigastria angusta, caule aequilata vel parum latiora, subduplo longiora 


quam lata (0.3mm longa, 0.18mm lata), transverse inserta, marginibus lateralibus 


* Hattori Botanical Laboratory SAA IB AD OE 2 BT 
This research was made possible though a grant in aid for fundamental scientific research 
from the Department of Education, Japan. 
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Fig. 42. Frullania Mayebarae Hatt. 
a. Apex of sterile stem, postical view (x20). b. Apex of stem with a perianth, 
post. v. (x20). c-d. Leaves (x20). e. Bract and bracteole (x20). f-g. Perianths 
(x20). h. Cells from antical margin of lobe (x 225). i. Cells from middle of lobe 
(x 225). j-k. Cells from base of lobe (x 225). The figures were all drawn from the 
type specimen. 
substrictis, apice 1/3~2/5 bifida, sinu angusto, acuto, lobis lanceolatis, acutis. Per- 
janthia terminalia, pyriformia, quinqueplicata (plica antica unica), plicis angustis, 
sublevibus, rostro brevissimo. Folia floralia caulinis majora, lobulo oblongo, folio 
parum breviore, apice subacuto vel obtuso, integerrimo. Amphigastrium florale 
caulinis subduplo longius (0.45 mm longum, basi 0.18mm latum), ad medium bifidum, 
laciniis lanceolatis, acutis, sinu angusto, acuto. Androecia in caule lateralia, breviter 
pedicellata, capitulata, bracteis confertissimis, parvijugis. -_Specim. exam. Prov. Higo: 
Hitoyoshi, prope flum. Kuma, ad rupes humidae (K. Mayebara 500-typus, 13. Jul. 
1947 ; 826, 4. Sept. 1947; in Herb. Hattori). 
51) Harpanthus Flotowianus (Nees) Nees, Naturg. Europ. Leberm. II, 353 (1836). 
Harpanthus acutiflorus Stephani, Spec. Hepat. VI, 302 (1922)—syn. nov. 
Specim. exam. Proy. Kozuke: Tone-gun, inter Sanpei-toge et Tokura (ipse 507, 
7. Jul. 1941); prov. Shinano: inter Jonen et Kamikochi (ipse 1196-98, 1341, 20. Aug. 
1941); ins. Yakushima (U. Faurie 1678, Jun. 1905; materia originalis H. acutiflori 
Steph. in Herb. Univ. Kyoto). Distr. Europe, North America, Greenland, Siberia, 
Sachalin, Japan (Shikoku, ? Yakushima). New to Honshu! Locality “ Yakushima” 
(the type-locality of H. acutiflorus) is doubtful. In June of 1905 Abbé Faurie was 
not in Yakushima J. Jt may possibly be mistaken for “ Yakushiyama ”’ (a high 
mountain in middle Honshu). 


52) Heteroscyphus planus (Mitten) Schiffner in Oesterr. Bot. Zeitschr. LX 7a 
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(1910).—Lophocolea neglecta Jack ex Stephani in Bull. Herb. Boiss. V, 80 (1897), nom. 
nud.; Stephani, Spec. Hepat. VI, 285 (1922) syn. nov. Exsiccata: S. Hattori, Hepat. 
Japon. Ser. 1, 12 (1946). 

Specim. exam. Prov. Musashi: Mizawa (K. Hisauchi, 23. Sept. 1912; det. Stephani, 
sub Lophocolea neglecta; in Herb. Mus. Sci. Tokyo); prov. Tosa: Takaoka-gun, mt. 
Kokuzo (T. Yoshinaga 3004, 10. Nov. 1943); prov. Hizen: Nagasaki (ipse 329457: 
Mar. 1943). Distr. Japan (Shikoku, Kyushu, Liukiu), South China. New to Honshu! 


Fig. 43. Lejeunea Otiana Hatt. 


a. Apical part of sterile stem, postical view (x35). b. Female bracts and 
bracteole (x35). c. Perianth, post. v. (x35). d. Apical part of leaf (x135). e. 
Cells from base of leaf (x135). f-h. Lobules of leaves (x135). The figures were 


drawn from the type specimen. 


53) Lejeunea Otiana S. Hattori, spec. nov. (Fig. 43) 

Monoica (sed saepe dioica videtur); parvula, + obscure viridula, saxicola. 
Caulis ad 7 mm Jongus, 0.1mm in diametro, cum foliis 1~1.2 mm latus, parviramosus. 
Folia caulina contigua vel + remota, rarius parum imbricata, + oblique patula, 
ovato-oblonga (0.6mm longa, 0.45mm lata), obtusa. Cellulae cum chlorophylli 
granulis obscurae, marginales 15~17, mediae 2)~25 x17, basales 30 x 17, parietibus 
tenuibus, trigonis parvis, cuticula levi. Lobulus folii minutus, oblique quadratus, 
folio ca 6-plo brevior, angulo porrecto-apiculato, papilla hyalina notato, carina 
stricta, in marginem folii stricte excurrente. Amphigastria majuscula, caule duplo 
latiora, subtransverse inserta, obovato-oblonga, 0.22mm longa, parum angustiora 
quam longa, apice ad 2/5 bifida, sinu acuto, lobis triangulatis, acutis. Gynoecia in 
caule terminalia, uno latere innovata, repetito-florifera; folia floralia caulinis minora, 
anguste oblonga (0.47 mm longa, 0.3mm lata), obtusa vel subacuta, lobulo duplo 
breviore, ad medium soluto, lanceolato (0.22~0.26mm longo, 0.08~0.1mm lato), 
longe acuminato, acuto vel subacuto. Amphigastrium florale caulinis duplo longius 
(0.42~0.45mm longum, 0.2~0.23mm latum), oblongo-lanceolatum, apice ads 
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bifissum, rima angusta, acuta, lobis triangulatis, acutis. Perianthia pyriformia, pro 
planta magna (0.6--0.7mm longa, 0.4~0.45mm lata), postice convexo, bicarinato, 
antice planulo, brevissime uniplicato vel subnudo, rostro parvo. Androecia lateralia, 
capitulata (bracteis trijugis), vel terminalia (bracteis quinquejugis). Specim. exam. 
Prov. Ivo: Saijo-shi, Nakanishi CK. Oti 734-typus, 10. Aug. 1944; in Herb. Hattori). 

54). Mylia verrucosa Lindberg in Acta Soc. Sci. Fenn. X, 236 (1872). Plagiochila 
shinanoensis Stephani, Spec. Hepat. VI, 224 (1921)—syn. nov. Solenostoma asperum 
Stephani in sched.—syn. nov. | 

Specim. exam. Prov. Uzen: mt. Asahi (ipse 933, 25. Jul. 1941); prov. Iwashiro : 
Ozegahara (ipse 615-616, 3. Jul. 1941), mt. Shibutsu Cipse 618-619, 4. Jul. 1941) ; prov. 
Shinano: mt. Tsubakuro (ipse 1305, 19. Aug. 1941); mt. Ontake (Obinata 319, 15. 
Aug. 1912; det. Stephani, Solenostoma asperum Steph. sp. n. in Herb. Sh. Okamura) ; 
prov. Iyo: Omogs Cipse 5464, 5471, 5475, 5486, 5515, 5520, 27. Jul. 1940), mt. Ishizuchi 
Cipse 5236, 26. Jul. 1941), Nii-gun, Sumino (K. Oti 622, 30. Mar. 1943; 623, 30. Sept. 
1943) ; prov. Buzen: mt. Hikosan (M. Ono 626, 6. Apr. 1944). Distr. Siberia, Sachalin, 
Hokkaido, Honshu, Shikoku, Kyushu, Yakushima, Formosa, Himalaya. 

55) Radula Fauriana Stephani, Spec. Hepat. IV, 207 (1910). (Fig. 44) 

Monoica; parva, flavicans, corticola. 
Caulis ad 10mm longus, 0.08mm in 
diametro, cum foliis 0.8mm latus, mul- 
tiramosus, ramis subrecte patulis pin- 
natisque. Folia caulina imbricata, ob- 
lique patula, valde concava,. in :plano 
late’ ovata, :0.4~0.5mm_ longa,”:0.3~0.4 
mm lata, apice obtusa, antice caulem 
ad medium tegentia. Cellulae apicales 
diametro 154, mediae 21x17y,3 basales 
24~27 x 18, trigonis parvis, acutis, cuti- 
cula levi. Lobulus folii magnus, + 
oblique quadratus, 0.25~0.3 mm longus, 


0.24~0.28 mm latus, apice truncatus, 


Fig. 44. Radula Fauriana Steph. basi + oblique insertus, caulem parum 
a. Part of stem, postical view (x38). b. obtegens, carina oblique patula, parum 
Parianth and bracts, post, v. (x14). c. Do. arcuata, stricte in folii marginem ex- 


antical v. (x38). The figures were drawn from 


Faurie’s specimen (1331). 


currente. Folia pinnae densa, minores, 
0.22 mm longa, 0.18mm lata, apice + 
subacuta, lobulo subaequimagno, inflato, angulo acuto vel subacuto, carina magis 


oblique patula, bene arcuata. Gynoecia terminalia, saepius innovata; folia floralia 
caulinis multo majora, obovata, saepe -£ angusta, erecta, apice obtusa, basi brevis- 
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Sime inserta, lobulo subsimillimo, breviore, angulo rotundato-obtuso. Perianthia 
oblonga, planula, 1.6 mm longa, 0.7mm lata, apice truncata, integerrima, vix repanda. 
Androecia majora, bracteis multijugis. Specim. exam. Mt. Zizogatake prope Kofu 
(U. Faurie 1331-materia originalis, Aug. 1903, in Herb. Univ. Kyoto); prov. Ugo: 
Yamamoto-gun, Kashige-mura, Obiraki (G. Koie 194, 14. Nov. 1943, in Herb. Sci. 
Mus. Tokyo). Distr. Japan (Honshu). 

56) Radula obtusiloba Stephani in Bull. Herb. Boiss. V, 105 (1897). 

Specim. exam. Proy. Uzen: mt. Asahi (ipse 976-978, 21. Jul. 1941); prov. Kizuke: 
Tone-gun, inter Tokura et Hatomachi; in mte. Shibutsu (ipse 1542-43, A. Jul. 1941); 
prov. Iyo: Nii-gun, mt. Sasagamine (K. Oti 1697, 23. Mai. 1947). Distr. Hokkaido. 
Species nova in Honshu et Shikoku! 


49) ANMLASVATEK*. Josepho Giraldi PLM MH HO—IN-CHEE, Massalongo 
(1897) 2%acikK Lie Madotheca Stephaniana \t$tj%& Stephani (1910) a filhia > 6 HARE 
LEDA CHBOMLE EMS UBZ WO. ep Stanford AO W.C. Steere HS 
OWI b aeRO! Stephani A:38#z Icones M Microfilum copy #74, HerErhaeSs ps 
ALFUN OD AFR PEZER KEW CHR LK a 2 5 TSE + RU Stephani M Madotheca 
grossidens (Asti) LAM DA—-—CHSCL WER UK. AMILREO AACA EEK 
<PARLTW S.- 

50) VENFVPAFIFT BM. WRAB ORM EO Be HHO IS KEK ES nS 
Ot DCH, MACBEAMROARREAG. RARER FORM roca T APREL, 
BOM, SA LACAS BoE CSL ANTES. BPC K CBE O HK 
FO. AUR, PPG, We, RCH <(, BERNMRIS K, BEF Ae RRED. 
FRB CGH EIISIAB) HO4 SOUR HALO } SICA DS. 

51) PARAVIOAAT. MEME ECAM LASS. R H. acutiflorus re*fh 
OBAIIIS SZ. [READ PEMIS Yakushima LO oD REAM eS t 1905 H6 AH LRO 
CHS. COMMUNISM 74) IL RARICIHE DCE. LERBABICAB® 
—FMEUKR LL EG RWL, HELD EBATLWGRCS LO. BOC ANDMO—Bws 
MUO YD CHA 5. 

52) AFAVVUIS Him). HPHAPPACK CA -BRE, MALARIA. 
FOILED BREA CLAS AMOR GEFAMD 2H Siric. AweMilk L. aquatica 
Horik., L. scalaris (Steph.) Hatt. % EO LCS S LVI IZ BE CHE FH DY) S Wat 
BE 2AULEO TMD P PHENO 2 BREET S. 

53) 4#ASVAAAS. FH hi Plagiochila shinanoensis Steph. KU Solenostoma 
asperum Steph. in sched. 2ABIOMAL UK. MAF 7 T HARRI AADAC P. sht- 
nanoana Steph. KZMPHABLlk shinanoensis & \w—& PSS. 

54) FHTES IT. RHMO—CHor. WEERIPE, IB, AIK, HSE) Sa 
FHCLERWIA, PARC HSEL DTA b ee. 

55) EYFESAT. JLYBHOM WDA ( PEM ON TORY, Feats 
SUT CHRO. AMO ESIC IK < 745 DIBA FORO Ye CHS. 
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New or Noteworthy Cercosporae from Japan’ 


By Kogo ToGASHI and Shigetaka KATSUKI 
mBUER - HARA: AAB Cercospora 


1) Cercospora Adenostemmae sp. nov. (Fig. 1) 

Maculis sparsis, primum minutis, supra flavo-brunneis, indefinitis, in superficie 
infra nervuli limitatis, angularibus, 1-3mm. diametro mox confluentibus, interdum 
totum folium occupantibus; caespitulis semper hypophyllis, violaceo-brunneis, plus 
minusve dense effusis; stromatis exilis vel absentis; conidiophoris simplicibus, non 
definite 4-10 fasciculatis, inferne flexuosis vel rectis, nonnumquam ad septa constrictis, 
ad apices raro leniter geniculatis, olivaceo-brunneis, apice fere hyalinis, 3-5-septatis, 
30-95 x 4.5-5.0 pe ; conidiis rectis. vel plerumque curvatis, tereti-obclavatis, saepe cylind- 
raceis, 2-5-septatis, ad septa non vel raro leniter constrictis, fere hyalinis, plerumque 
30-90 w, usque 120 » longis, 3.7-5.0 wu latis. 

Hab. on Adenostemma viscosum Forst. (Numadaikon). 

Pref. Kagoshima: Yaku Island, Oct. 15, 1949, S. Katsuki-Type! 

2) Cercospora atro-marginalis Atk., Jour. Elisha Mitchell Sci. Soc. 8:59, (1892). 
Sacc. Syll. Fung. 10:635, (1892). B. P. J. Bul. 226:96, (1912). Lieneman, Ann. Mo. 
Bot. Gard. 16: 26, 30, (1929). 

Cercospora rigospora Atk., Jour. Elisha Miltch. Sci. Soc. 8:65, (1892). 

C, tosensis Henn., Bot. Jahrb. Engl. 34: 605, (1905). Katsuki, Bul. Agr. Improv. 
Sect. Fukuoka Pref. 1:25, (1949). 

C. nigri Tharp, Myc. 9:112, (1917). 

C. Solani-biflori Sawada, Taiwan Nojiho 33:701, (1942), Bul. Agr. Exp. Sta. For- 
mosa 85:123, (1943). 

Hab. on Solanum biflorum Lour. (Mejiro-hozuki). 

Pref. Kochi: Murotocho, Aug., 1905, T. Yoshinaga. Pref. Kagoshima: Yaku 
Island, Oct. 13, 1949, S. Katsuki. 

Hab. on S. nigrum L. (Inu-hozuki). 

Formosa: Shinsha, May 20, 1930, F. Onuma. Pref. Fukuoka: Itoshima, July 
28, 1940, S. Katsuki. 

3) Cereospora Bidentis Tharp, Myc. 9: 108, (1917). 

Cercospora Bidentis-pilosae Sawada, Bul. Agr. Exp. Sta. Formosa, 85: 98, (1943). 

Hab. on Bidens bipinnata L. (Sendan-gusa). 


* Contributions from Agricultural Institute, Yokohama National University, No. 1. 
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Pref. Kagoshima: Yaku Island, Oct. 18, (1949), S. Katsuki. 

The present fungus was first described by Tharp from Texas, finding on Bidens 
nashit Small. In Formosa, Sawada described Cercospora Bidentis-pilosae Sawada on 
B. pilosa L. and B. bipinnata L. His description is very similar to that of Tharp 
with a minor difference in the spots formed. The junior author collected the 
materials of two types of spots, one being somewhat small with distinct margin as 
Sawada reported, and the other being large with more or less indefinite margin. 
There are, however, no significant differences in morphological characters between 
the fungi from both sources. 

4) Cercospora chengtuensis Tai, Lloydia 11:40, (1948). 

Hab. on Lycium chinense Mill. (Kuko). 

Pref. Kyoto: Yase, Oct. 8, 1925, K. Togashi. Pref. Kagoshima: Kagoshima, 
Oct. 26, 1949, S. Katsuki. Pref. Kanagawa: Gontazaka, Yokohama, Oct. 1, 1950, 
K. Togashi. 

5) Cercospora Chionea Ell. et Kell., Bul. Torrey Bot. Club 11:122 (1884). Tehon, 
Myc. 16:138 (1924). Tai, Sci. Rep. Nat. Tsing Hua Univ., Ser. B. 2: 428 (1937). 

Hab. on Cercts chinensis Bunge (Hanazuwo). 

Pref. Kyoto: Yase, Oct. 8, 1925, K. Togashi. Pref. Kanagawa: Gontazaka, 
Yokohama, Aug. 16, 1949, Y. Urasawa; July 21, 1950, Sept. 18, 1950, K. Togashi; 
Sagamihara-machi, Aug. 24, 1950, Y. Uchida. Pref. Kagoshima: Yaku Island, Oct. 
13, 1949, S. Katsuki. Pref. Fukuoka: Shikanoshima, Nov. 21, 1949, S. Katsuki. 

Nishikado (Nogaku Kenkyu 36: 411-415, 1944) reported a new species of Cercos- 
pora on Cercis chinensis from Nanking, China, naming C. Cercidis Nishikado. 
Judging from the description of his fungus is most closely related to the fungus 
under consideration, presumably the same to C. Chionea which Tai had already 
listed in “Chinese Fungi.” Hara has also listed C. cercidicola Ell. et Kell. on 
“Japanese Fungi” (:67, 1927). This fungus seems to be the same, too. According 
| to Wolf (Myc. 32:129-136, 1940) C. cercidicola is the conidial stage of Mycosphaerella 
cercidicola (Ell. et Kell.) Wolf. This fungus may be a distinct from our fungus in 
morphological and symptomatological characters. 

One more species of Cercospora, C. Cercidis Ray (Myc. 33:175, 1941) in Oklahoma 
has been described on Cercis canadensis. The species was erected by Ray at the 
suggestion of Dr. Chupp who identified our fungus as C. Chionea. 

6) Cercospora Cissi-japonicae Hori sp. nov. 

For some decades, the late Dr. S. Hori had depositted the Cercospora specimen 
on Cissus japonica as a fungus new to science in the Herbarium of Agricultural 
Experiment Station, Department of Agriculture. The description of the fungus has 
not yet been published by him or any others. Fortunately, we found out the English 
description made by Dr. Hori himself in the old information to the senior author 


20 iti wo Som BR He 65 BH 763-764 B mA 27 42 1-2 B 


from him. His original description of the fungus in Latin translation is as follows :— 

Maculis amphigenis, atro-brunneis, nervuli limitatis et angularibus vel indefinite 
marginalis et subcircularibus, magnis, 5-50mm. diametoro ; caespitulis hypophyllis, 
effusis, subinde indistincte albo-pulveraceis ; conidiophoris 5-10 fasciculatis, cylindra- 
ceis, rectis, subgeniculatis, subnodulosis, denticulatis, 1-3-septatis, raro ramosis, dilute 
brunneis vel fuligineis, 40-100 x5-6 «4; conidiis hyalinis, attenuatis, cylindrace is vel 
obclavatis, rectis vel leniter curvatis, ad bases. truncatis, saepe ad septa constrictis, 
guttulatis, 3-13-septatis, 35-160 x 4-7 uw. 

Hab. on the living leaves of Cissus japonica Wild. (Yabugarashi). 

Pref. Chiba: Matsudo, Nov. 7, 1912, Tadokoro, Nov. 7, 1918, E. Kurosawa. 

Materials examined:— Pref. Saitama: Shinwa-mura, Oct. 7, 1949, Y. Urasawa. 
Pref. Kanagawa: Gontazaka, Yokohama, Sept. 18, 1950, K. Togashi. 

7) Cereospora Corylopsidis sp. nov. (Fig. 2) 

Maculis amphigenis, primum minutis, sparsis, suborbicularibus vel irregularibus, 
plerumque 0.5-3mm., usque 5mm. diametro, dein confluentibus, interdum ad mar- 
gines foliorum irregularibus, supra griseoribus; caespitulis amphigenis, saepe epiphyllis, 
dispersis, minutissime punctiformibus; stromatis olivaceo-brunneis, subcircularibus, 
20-50  diametro; conidiophoris laxe fasciculatis, raro ad bases dense compressis, 
simplicibus, raro ramulosis, non vel indistincte 1-2-septatis, undulatis vel paulum 
curvatis, non geniculatis, ad apices conicis, 12-50x3-4; conidiis cylindraceo- 
obclavatis, fere curvatis, pallide olivaceis vel subhyalinis, indistincte miultiseptatis, 
ad bases subtruncatis, apice obtusis rotundatis, 30-75 x 2-4 uw. 

Hab. on Corylopsis pauciflora Sieb. et Zucc. (Hyuga-mizuki). 

Pref. Kagoshima: Botanical Garden, Faculty of Agriculture, Kagoshima Univer- 
sity, Oct. 26. 1949, S. Katsuki. 

8) Cercospora Dianthi Muller et Chupp, Arch. Inst. Biol. Veget. Rio Bees 3:93, 
PG@LOSG6 es 
Hab. on Dianthus superbus L. (Nadeshiko). 

Pref. Kanagawa: Gontazaka, Yokohama, Sept. 18, 1950, K. Togashi. 


{ 


9) Cercospora Ehretiae sp. nov. (Fig. 3) 

Maculis amphigenis, sparsis, rotundatis vel irregularibus, superne fusco-brunneis 
et fusco-brunneo cinctis, interne griseo-arescentibus, inferne griseo-brunneis, plerumque 
5-8mm., usque 15mm. diametro, dein coalescentibus, magnam folii partem obtegen- 
tibus; caespitulis amphigenis, paucis in quanque macula; stromatis subglobosis, 
atro-brunneis, circa 100 u crassis ; conidiophoris simplicibus, irregulariter cylindraceis, 
brevis, 7-10 fasciculatis, non geniculatis, 1-3-septatis, 14-25 x 2.5-3.0 %; conidiis 
cylindraceo-obclavatis, leniter curvatis vel rectis, ad bases rotundatis vel subtruncatis, 
apice subacutis, 1-3-septatis, dilute olivaceis, plerumque 38-56 #, usque 70 longis, 
2.9 4 latis. 


bore 
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Hab. on Ehretia thyrsiflora Nakai (Chishanoki). 

Pref. Fukuoka: Hojo, Takawa, Nov. 16, 1949, S. Katsuki—Type! 

10) Cercospora Euptelaeae sp. nov. (Fig. 4) 

Maculis amphigenis, primum sparsis, distinctis, nervuli limitatis, angularibus, 
1-4mm. diametro, superne rubro-brunneis vel fusco-brunneis, inferne griseo-brunneis, 
dein confluentibus, magnam folii partem occupantibus; caespitulis plerumque 
hypophyllis, interdum amphigenis; conidiophoris semi-fasculatis in stromatibus, dilute 
olivaceo-brunneis, non vel 1-3-septatis, 12-25, usque 50, longis, 2.5-4.0 latis; 
conidiis cylindraceo-obclavatis vel elongato-fusformibus, fere curvatis vel rectis, ad 
apices acutis, ad bases longe obconicis, ad septa non vel saepe constrictis, 2-5- 
septatis, plerumque 30-50 w, raro usque 62 pw longis, 2.5-4.9 w latis. F 

Hab. on Euptelaea polyandra Sieb. et Zucc. (Fusazakura). 

Pref. Kagoshima: Kagoshima, Oct. 26, 1949, S. Katsuki—Type! 

11) Cercospora fuligena Roldan, Philipp. Jour. Sci. 66:8, (1938). 

Cercospora diffusa (non Ellis et Everhart) Katsuki, Bul. Aric. Improv. Sect., 
Fukuoka Pref. 1:10, (1949). Yamada, S., Ann. Phytopa. Soc. Jap. 15:40, (1950) ; 
Shin-engei 3: 33-34, (1950). 

Hab. on Solanum Lycopersicum L. (Tomato). 

Pref. Fukuoka: Fukuoka, Oct. 31, 1949, S. Katsuki. Pref. Kanagawa: Sagami- 
hara-machi, Aug. 24, 1950, T. Saito. 

12) Cercospora Hamamelidis (Peck) Ell. et Ev., in litt. 

Ramularia Hamamelidis Peck, N. Y. State Mus. Nat. Hist. 35 (1881): 141 (1884). 
Overholts, Myc. 30:25, (1938). 

Hab. on Hamamelis japonica Sieb. et Zucc. (Mansaku). 

Pref. Kagoshima: Kagoshima, Oct. 26, 1949, S. Katsuki. 

13. Cercospora Hederae sp. nov. (Fig. 5) 

Maculis indefinitis, supra nonnihil pallide flavidis, infra mycelio nigrescento vel 
fusco-olivaceo laxe tectis ; caespitulis hypophyllis, effusis ; conidiophoris non fasciculatis, 
singlaria in hyphis repentibus ortis, raro ramosis, pallide olivaceo-brunneis, ad apices 
parum attenuatis, raro geniculatis, semel flexuosis, 0-5-septatis, 20-100 x 2.0-4.0 p; 
conidiis tenuis, hyalinis vel pallide olivaceis, cylindraceis vel versus apices attenuatis, 
rectis vel leniter curvatis, ad bases obconicis truncatisque, apice conicis, 1-5-septatis, 
15-50 x 2.0-3.5 yu. 

Hab. on Hedera rhombea Sieb. et Zucc. (Kizuta). 

Pref. Fukuoka: Kasuya, May 1, 1949, S. Katsuki—Type! Pref. Kumamoto: 
Hinaku, Dec. 10, 1949, S. Katsuki. Pref. Saitama: Niwa-mura, Apr. 28, 1950, 
_ Y. Urasawa. 

14. Cercospora Houttuyniae sp. nov. (fig. 6) 
Maculis amphigenis, irregulariter orbicularibus, 2-10mm. diametro, immar- 
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ginatis, interdum zonatis et nigro-limitatis, demum confluentibus, usque 25 mm. 
longis, interdum totum folium occupantibus, supra primum violaceis, infra pallide 
brunneis, dein atro-brunneis, denique centra arescendo-griseolibus ; caespitulis hypo- 
phyllis, dense fasciculatis, diversis ; stromatis atro-rufobrunneis ; conidiophoris dilute 
olivaceo-brunneis, ad apices leniter attenuatis, ad bases pauce septatis, non-ramosis, 
curvatis et flexuosis, leniter geniculatis, tortuosis, 10-62x3.0-5.0 4; onidiis elongato- 
obclavatis, olivaceo-brunneis, rectis vel aliquantum curvatis, 3-9-septatis, ad apices 
subacutis, ad bases obconicis, truncatisque, 30~80 x 3.0-4.5 yu. 

Hab. on Houttuynia cordata Thunb. (Dokudami). 

Pref. Kyoto: Mt. Hiei, Aug. 25, 1924, K. Matsuo. Pref. Kanagawa: Gontazaka, 
Yokohama, Aug. 16, 1949, Sept. 18, 1950, K. Togashi—Type! 

15. Cercospora Kadsurae sp. nov. (Fig. 7) 

Maculis amphigenis, circularibus vel subcircularibus, dilute brunneis, dein obscure 
rufo-brunneis, marginis lineare elevatis; caespitulis amphigenis, sed praecipue hypo- 
phyllis ; stromatis dispersis, punctiformibus, globosis, nigro-brunneis, 25-40 w diametro, 
fasciculis cum 5-7 conidiophoris divaricatis; conidiophoris non-ramosis, rectis vel 
-undulatis, non-geniculatis, pallide olivaceo-brunneis, continuis vel indistincte 1-2- 
septatis, apice conicis, 10-30 x 2.0-3.5 4, usque 60 longis, 3.7 w latis; conidiis cylindra- 
ceis vel cylindro-obclavatis, curvatis vel rectis, pallide olivaceis, indistincte 2-4- 
septatis, ad bases globoso-subtruncatis, apice conicis vel subacutis, 30-70 x2.0-3.5 wu, 
usque 87 « longis, 3.7 w latis. 

Hab. on Kadsura japonica Dunal. (Sane-Kazura). 

Pref. Kagoshima: Yaku Island, Oct. 19, 1949, S. Katsuki—Type! 

Dr. Chupp says that the present fungus is only true Cercospora on Magnoliaceae. 

16. Cercospora malayensis Stevens et Solheim, Myc. 23 :394, 1931. 

Hab. on Hibiscus tiliaceus L. (Oh-hamabo). 

Pref. Kagoshima: Yaku Island, Oct. 14, 1949, S. Katsuki. 

17. Cercospora Pellioniae sp. nov. (Fig. 8) 

Maculis amphigenis, circularibus vel subcircularibus, 2-8mm. diametoro, primo 
pallide atro-brunneis, dein interne albido arescentibus, margine nonnihil elevatis, 
confluentibus; caecipitulis amphigenis, plerique epiphyllis; stromatis paucilocularibus, 
brunneis ; conidiophoris 5-6 fasciculatis, divergentibus, non ramosis, pallide olivaceo- 
brunneis, apice subtruncatis et hyalinis, strictis vel rachiformibus, pauce geniculatis, 
plerumque 3-5-septatis, 15-85x4.0-6.0u, usque 105 longis; conidiis subhyalinis, 
cylindraceis vel elongato-obclavatis, ad bases truncatis, apice attenuatis et subobtusis, 


strictis vel leniter curvatis, 4-10-septatis, guttulatis, 40-85 3,0-5.0 BM, usque 130 u 
longis et 6 w Jatis. 


Hab. on Pellinia scabra Benth. (Kimizu). 
Pref. Saga: Mt. Tara, May 22, 1942, S. Katsuki—Type! 
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5. Cercos- 
7. Cercospora 


9. Cercospora Perillulae 


2. Cercospora Corylopsidis Vogashi et Katsuki. 


4. Cercospora Euptelaeae Togashi et Katsuki. 
6. Cercospora Houttuyniae Togashi et Katsuki. 
8. Cercospora Pellioniae Togashi et Katsuki. 
10. Cercospora Picrasmae Togashi et Katsuki. 
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18. Cercospora Perillulae sp. nov. (Fig. 9) 

Maculis sparsis, minutis, suborbicularibus, superne griseo-brunneis, inferne pallide 
brunneis, 2-4mm. diametro, demum confluentibus; caespitulis hypophyllis, laxe dis- 
persis, inconspicuis ; conidiophoris e stromatibus oriundis, simplicibus vel ramulosis, 
dilute griseo-brunneis, apices versus pallidioribus, non vel pauce septatis, laxe fasci- 
culatis, 20-30», usque 68m longis, 2.5-4.0w latis; conidiis elongato-cylindraceis vel 
longe cylindraceo-obclavatis, rectis vel parum curvatis, ad bases attenuato-truncatis, 
dilute griseo-brunneis, 5-8-septatis, 67-95 x 2.5-3.0 w, ad septa non constrictis. 

Hab. on Peyvillula reptans Maxim. (Suzu-koju). 

Pref. Kagoshima: Yaku Island, Oct. 16, 1949, S. Katsuki—Type! 

19. Cercospora Picrasmae sp. nov. (Fig. 10) 

Maculis in foliis amphigenis, subcircularibus, dein irregularibus vel angularibus, 
plerumque nervuli foliorum limitatis, sparsis vel gregaris, 0.5-4.0mm. latis, supra 
margine atro-brunneis, infra griseo-brunneis, denique centro albicantibus; caespitulis 
hypophyllis; stromatis globosis, brunneis, 15-50 diametro; conidiophoris dense 
fasciculatis, ascendentibus, non geniculatis, simplicibus, brevisculis, 15-43x3.4-5.0 p, 
plerumque 393.6, non-septatis, dilute olivaceo-brunneis; conidiis obclavato-fusi- 
formibus vel cylindraceo-obclavatis, rectis vel leniter curvatis, ad bases obconico- 
truncatis, apice subobtusis, pallide olivaceis, 25-85 x 3.0-5.5 w, plerumque 53x3.8 p. 

Hab. on Picrasma ailanthoides Planch. (Nigaki). 

Hokkaido: Mt. Maruyama near Sapporo, Oct. 30, 1920, K. Togashi. Pref. Oita: 
Yabakei, Sept. 3, 1941, S. Katsuki—Type! 

20. Cercospora Selini-gmelini (Sacc. et Scalia) Chupp comb. nov. 

Cercospora Apit Seleni-gmelini Sacc. et Scalia, Harriman, Alaska Exp. Crypt. 
216, (1904). 

Hab. on Oenanthe stronifera DC. (Seri). 

Pref. Fukuoka: Kasuya, May 14, 1950, S. Katsuki. 

21. Cercospora sphaeriaeformis Cooke, Grevillea 6:140, (1878). Tai, Sci. Rep. 
Nat. Tsing Hua Univ. Ser. B, 2: 435, (1937). 

Cercospora Ulmi Syd., Ann. Myc. 27: 433, (1929). 

Hab. on Ulmus parvifolia Jacq. (Aki-nire). 

Pref. Kagoshima: Kagoshima, Oct. 26, 1949, S. Katsuki. ; 

22. Cercospora subsessilis H. et P. Syd., Ann. Myc. 11:329, (1913). Tai, Sci. Rep. 
Nat. Tsing Hua Univ. Ser. B, 2: 435, (1937). 

Cercoseptoria domingensis Ciferri. Ann. Myc. 36: 231, (1938). 

Hab. on Melia Azedarch L. var. japonica Mak. (Sendan). 

Pref. Kagoshima: Yaku Island, Oct. 15, 1949, S. Katsuki. 


23. Cercospora taiwanensis Matsumoto et Yamamoto Jour. Soc. Trop. Agr. For- 
mosa, 6:584, (1934). 


Jan.—Feb. 1952 Bot. Mag. Tokyo, Vol. 65, No. 763—764 25 


Hab. on Arthraxon hispidus Mak. (Kobuna-gusa). 
Pref. Kanagawa: Gontazaka, Yokohama, Sept. 18, 1950, K. Togashi. 


11. Cercospora yakushimensis 
Togashi et Katsuki 12. Cer- 
cospora Zingiberi Togashi et 
Katsuki 


24. Cercospora Trichosanthis McRae, Ann. de 
Cryptogami Exotique, 2:270, (1929). 

Hab. on Tyichosanthes japonica Regel (Ki- 
kKarasuuri). 

Pref. Kagoshima: Yaku Island, Oct. 13, 1949, 
So Katsuki 

25. Cercospora yakushimensis sp. nov.. (Fig. 11) 

Maculis amphigenis, primum sparsis, suborbi- 
culari-angulosis vel angularibus, irregularibus, pler- 
umque nervuli foliorum limitatis, 2-4 mm. diametro, 
supra parum elevatis, pallide brunneis vel atro- 
brunneis, dein centro arescendi albicantibus; caespitulis 
amphigenis, autem saepe hypophyllis, minutissime 
puntiformibus; stromatis, fusco-brunneis, 17-23 4 
diametro; conidiophoris dense fasciculatis, simplicibus, 
rectis vel leniter flexuosis, non-geniculatis, 2-4- 
septatis, brunneis, 25-75 x 2.5-4.0 w; conidiis elongato- 
obclavatis vel obclavato-cylindraceis, leniter curvatis, 


vel rectis, ad bases obconicis, truncatis, apice suba- 


cutis, subhyalinis, indistincte 4-5-septatis, 50-64 x 3.0 
B.D fle 

Hab. on Hydrangea Kawagoena Koiz. (Tokara- 
ajisai). 


Pref. Kagoshima: Yaku Island, Oct. 19—Type!, 
Oct. 23, 1949, S. Katsuki. 

The present fungus differs from Cercospora 
Hydrangeae Ell. et Ev. (Atkinson, Elisha Mitchell — 
Sci. Soc. Jour. 8:20, 1892, Jour. Myc. 8:71, 1902) and 
C. Hydrangeana Tharp (Myc. 9:10, 1917; Yamamoto, 
Transact. Nat. Hist. Soc. Formosa, 26:281, 1938; 
Sawada, Bul. Agr. Exp. Sta. 85:108, 1943) in having 
non-geniculate conidiophores. The fungus is also 


distinct from C. obtegens Syd. (Ann. Myc. 17:171, 1909) and C. arborescentis Tehon et 
‘Daniels (Myc. 17: 246, 1925) in forming no zonate large lesion and with mostly 


hypophyllous conidiophores. 


26. Cercospora Zingiberi sp. nov. (Fig. 12) 
Maculis amphigenis, distinctis, primum pallide brunneis, dein fusco-brunneis vel 


iy 
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brunneo-griseolibus, parallelo-venuli limitatis, linearibus, 2-4 mm. longis, 0.5-1.5 mm. 
latis, confluentibus, usque 20 mm. longis ; caespitulis plerumque hypophyllis, confertim 
dispersis, conspicuis ; conidiophoris simplicibus, cylindraceis, 6-10 fasciculatis, fuligeneo- 
brunneis, apices versus pallidioribus, breviter denticulatis, ad septa non constrictis, 
52-100 4.0-5.0 uw; conidiis rectis vel parum curvatis, obclavato-linearibus, ad apices 
acutis, ad bases attenuatis obconicis truncatisque, ad septa non constrictis, granulosis, 
indistincte 3-5-septatis, dilutissime coloratis, 26-90 x 3.5-5.0 wu. 

Hab. on Zingiber Mioga Rosc. (Myoga). 

Pref. Fukuoka: Soeda, Takawa, Sept. 15, 1949—Type!, Mt. Hikosan, Oct. 7, 
1950, S. Katsuki. Tokyo: Toyoda, Minamitama-gun, Sept. 23, 1950, E. Kurosawa. 


Acknowledgment 


Grateful acknowledgment is made to Prof. Dr. Charles Chupp, Cornell Univer- 
sity, New York, who examined the most of the materials used in this paper, and 
suggested helpfully very many in identifying the species. 


iy BK 


204 7VEfio Cc OUR EAICAS 3 —#%, Wangermann, E. & Ashby, E.: A Discussion on 
morphogenesis: Morphogenesis in Lemna minor [Proceedings of the Linnean Society of London 162, 
pt. 1. p. 10 (1950)]. Studies in the morplogenesis of leaves VII-pt 1,Effects of light intensity and 
temperature on the cycle of ageing and rejuvention in the begetative life hislory of Lenna minor. 
New Phytol. 50-2, 18 6-276 (1951). 

Fai OMEN IC “ABEL SCL” LXOMOMRCHS “ARV”? BIS S PRAIA 
SFRVEZIC LBL TC 6 SMR S Sy hot A Ch Sas, EMAC “ABEL STE” MAETOLS 
ie te hin & WU S WER 72 PIE DS EEO PO CUTE re DICH ETED Cur { CE ASARECHS 3, WHR, JERE 
Hy4e i (physiological age) Lu. 5 Dit REALM 7 4BiH (time-age) LMMCHS— JERI S BKAYIC 
TEPER S Mo fbONNE PSE ARH REI Sb te 3 JERE NS te ARIE C —-% LCWeHEEBHOL Sree 
C—ih BHAA CRALEU LU SORMBREO RN CHS, MAAR LOW ORS DL 3z2 SW 
EMME T Sc LIMA “URE L STL” OWNER SHSCLICMETS, BALD DRIESOREO 
PUT FRO CARI SEO LKB SRO KAP SAE — BLL CRB Te SERIA TE I AES EAB IK 


— BRASS LEbHNS, BOWS, THEMRMCAMSSCLUMRS wD, MOM Lis HERO 


ES AIC RO} Sins Alc b, Rid LOM POR X VY Mab oPRME DRL Ve 5 SSREBG ER rr 
&, OEY, We OT AMO HOMO Ac Le LoL Banndnlkrbre, £0 CRE Eb 
HU k 5 te BILE EO Hh Ate dy iid O HK S FE DS vs Hit & SEERA EE IC HB SOE HE, SEB ic BDA te HERR 
TERIRKE bOKkKLOCLES MN aAY* ZY Lemna minor & ZBL, Lemna ASSSRR_LEE IC EFI te PS 
PARMIC ty bE KA SHERMO RC, bl— ORTON OCB Ob DOr HIRES EE se 
SCEBMRSECE CHS, 20 7H frond XY Oy AR & FO CU CHAM CR Ic daugh- 
ter frond 2A TS COUNRBSN GBR LAERRE LUCKORBRMRYM be. @ frond OBhriclk— 
2 OPRFEZ 2H Bo @ mother frond 235% OALJEO Pc /E FS daughter frond OPSUIAIEVE FEL TVS g 
@ WUD AMD 5A CAO PF CASS daughter frond Of}-CleR Lc, HicEFSROLD 
LAICESSLOOHAMPCILI, A® TOMVOAMBOMCESLOCAMM OKA ACLSLOG 


(33 HZ < ) 


Jan.—Feb. 1952 Bot. Mag. Tokyo, Vol. 65, No. 763—764 27 


Yer 7A SoMa enor I. 
RE LY © PAR A BS FAK LE ZS D WB HZ 
Blt De aR 


Por Pde eal. 


Shogo SAWAMURA: Cytological studies on several species of .potato I. The somatic 
chromosome and meiotic chromosome behaviour in diploid species “ Tayama” 


IRAA SRE LROAMEELEA( ORMERMGAEBLTS. COMMBMAT 
OMB Fw TASB CAMA (1927) MOG (1927) OMGPDHSSlED, HHAHALOF 
MOPARS SO, AWD n=12 OLR CHS CELERY EDEULKCRBR). EKM 
H% 1947 4EIC We BRL CLE TOS 

Se 1948 LGR * 21 = OES AE HH ROURGEHOT CUSREUIDDRE PO Meee ToT 
ek, BETH WUMORMBKEKOBETMORE, WEA SABES SUMEE OW 
EDIE 4 OPER: & —HID ERD HSOLARUET SHB AACN EO Re 
FSZt~DCHS._ 


HR UD : 

AREER PKK DES DAD, LEM ALE PAS eae RIE too 
CHINE L UTHER SNTWSZEDCHS, COIL PACH SD, WEMe Sh, TE 
Ed, MESSE EOL BCE CHEN AGRA CHS 9 SHB DO AR BING IESE & b 
A CHB L 6, ALUBIC b LENG D HLH Ck LIED ANGE L, MOM RA ROD, 


CECE So SERIA —PAC EMD EVO ODES 20%, HIS OUR E 


AEC 9 AADC EPHEDALNS, KEIN ENE 1949 EEA SNS REE b 
HRC EZ BW5 OO, ALAS ACEO Ris CARB A rie Paes 


AomeMNle 9 yy CML, NF 71 SLE UL, 1950 ASAE aS COO 


LL, PAF LAN Vw HV IY CHALTHALK. 

TERMI AMBOMEA SS Tid ABUT FEBS DRE, tere blow 7 7 CIE 
BEG a —tr RT ODOUR CMELK. 

— Fie CHER -— tv ET DOOH MALE OMALK. Baste AMIE alse 
td 1949 47 1208 ee 1950 #7 AIS HROU2ADIE 1LOKMO3 ENDO THIOKS, 
12 HOME CUFBWAEB COOKED, 18 HR 2 BOLOERECHOK, 


* SAR ee Ke ne oR 

COMPRA KERB DLE CAUD LH, ORFMAAKGAPREOLEC 
SEKRREOCSV, 1951 BARRA AMHR AL UCHRKZR ARM FAR iv CAhne Ee 
DELOCHS > MMM BLARBI Die) 1949 4B 7 AMR enk, 

a8 1, -CHE/E OREIK C O/)FBE TET 3 0 


28 fi Ww Fe SR $8 65 B H 763—764 & HA 27 4B 1-2 B 


A. Fenians tata 


Hasan CH GD 24 7 Olaf 


HA DLEDCHK. FH 2 Als 2 


2 Ory EROS 


(AO MZED 6 Hillel LHLDNSLORRGENKLOCHS,. COMCMEHTHSE FE all 


x OB BER AL EERO FF HEISE 7 
XA ENCBOTRMSD CHGS 
SRICLDCH Se HL 2 
HILO PA BERHE Ea AHH, 1 lhe 
ne COned 0, BY BGK 

RISD, MO 1 walt 


Omak, 2 MC CHERAB S SOLD DM VKo 
ee 
ee § mem 
Sait Cy UCahansanerecen spends 
3 2 


#3 1~2 FA LL Pa PA AONE sf, 1. BH, 2. REY 
IRA OL OR AA, 2 HOMRMACEE IAAL IRRD 1 HOR 


Al Zefa ca. x 2,500 


HED GRIST So ESAMETCH B— 


CRA CME UWBIRZRTLOLBGAG 
RDA COP talRAE SIO WES BANK ts 
TF SAEKOTTONK K OB RS HK 

8 &\= Miintzing (1933) % 0 A (1950) 
REV WA EDT? BH EKIZOW TC itw RU, 6 

DEAR, FHAGNSZIXWA1*EDSS 

AEP CHA 5 LMU TIO So 

oO GREE WED BSP ATO AAR, © 
GDH OWN BS KER ASD YB 
DCAVT, PAA EOP RMMOK ZO 
J BIS A UE SE RIRSE RAT SLOLBA 
Do 

B. WEA 

1, IEW 3742 1949 427 P12 CSR RE 
ty 27.7°C. tefl 16.6°C.) MEOH CIR S 
OD AE AS FI: AN NLD WAG} Bs Wha TES FFD 
1 Ug AN eG Ros Sic 


LUBED O 1X Ch 2 Als 
RAW SCH 6 ee BIE, CD 1 WORMAEAKEE ARR 
MBA KDW GDI SNKLDCHS.— 

LO LIMWMOF? 2 aPC BERR eSASEDE DNS. 
FAIR 1 OARS a CHS LWKPOBIEEMHREA SD, 


MERC EE. 
DS Dd, MEG AD SET CRW o Mh 
DINO KAAW S$ ROW 
IIL ME SEO) OY 
RROB ( OPPO 


HIS, COMPS 
fh IL WOR ew 


3 3~7 
Hi — Fy PART 4 TRAC, 8 FEDS IC 
BONS 612 7 OM tk, 5. AGES, AS 
— FSP HH, SHI 9 TAK 3 FORMA IKO 


TE MAD Bo 3. BG. 4. 


AC, 6. BIT RPH, 7. LBM F. 346, 
ca.x 1,600. 7.x 950. 


B12 FO MAUD A Btrie CHS3 M0). H—- PAW Cla 12 + OME’ G DI 


btu 


HIS RS CS 4 SOS 5 GRE 


kB PMO Ne gs 


Jan.—Feb. 1952 Bot. Mag. Tokyo, Vol. 65, No. 763—764 29 


WTLAKESELELERESNK. BOVMWROPMBRERC TON, WTS LO 
ANZA CHRD, AMMMAENELEOCH OK. 

9, SAP5Z 1950 427 WH 18 BH CRIES 30.1°C., HeGE 204°C.) RO 23 A Gaittic 
#6 310°C., HEME 201°C.) OMAHECRENTREMD TYE YOK. WH DATE CHES S 
TUF HH Fe EE SSD SEED RK LG CS HP Cit Beth tk DAG FD ETT 
BUCAMEL, BRUTE EEALHI ED EFED UE (4 (KOI AED A BIS GHB 8~14 MM), CDRS 
Yep PMLOLO PAPC ROPIMMNE BOT BWRS nie Gb 15~18)o 
28 fs se oe ee 
asi 9° a9 of pes 8 9 pure AGG U THAD 5 EN, 5 AR CAVE OW 


eB 
@ oS = 09° o “CASE LC AIS DB SB, HEY O 6 ih 
PRE rh ar 10 RBA Lic ROMA E UCR 


a IE EEOTWOSRERT. MVUNELTE 


TN RST Be cn) SOE SERIA ONE LRT HME 
. \ 3 I 


SS 8~22 SE BIRD ZL 8—10 $579 IL vp SLT VC 29 WC A PK © FETT WO HE 11-14 Jal fi iif 
G1 HOREKORITRE IK 13 CILXTAVIEMOBVCLERMT. 1 yr DERI EER EE KO 
Ay HE, 15 TBA. 16 7B, Mth 18 7 DUBE RI o puta fk 12 ripoxhe 
A 3 Fae DHT BEAL SBP I-18 HEP UE KO H— GW) OVEN. 19. Beta PkoO BOK 
Bie, 20. Ute tke, 21 #—-hH D Bet (IEG OHA. 22. CIA%o ca, x 2,500 

#5 23~29 MD REMTFRUEH HC 23-25. SIAL RO BAS, MDH Ik ¢ Ud CHS o 26. 
[BEREoTF. 27.2 FEPETENG EL, HAO AIL MICHEF (28. BKIEMH. 29. TEGROKS S a 
—b LINMEPETEM Io Cc AREVETE RL. ca. x 950 


(ko) 7K WRO (, HOT OMED AMR KOTRSS ERT EO EMD] ED 
B, LOD LAOS MB IUSP A PRED, LODF 7 BD CHEK SIVTWS EW 9 
LERRIETSLEDTHS. 

BNC ASOT 1 MOAR OTA MIZE ELRD 1 LOIRE te 
SR L-CIEWACIURD SLE TBD, LD 1 MOR TM 18 DOMME BO THES U 


30 fi t TR ORE 38 9% 65 2 % 763-764 & rag 27 4B 1-2 B 


PIs BBA EDODBIEOK, YAKOGIE, Bete G19, 20 BD, EIB BOT IK 
BUS OID EO fs 21, 22 1), SEEMS trio KBE MNTRO TONE F SiMe 
LARTER OWAEL, LOGBREOK DEF S—BF, FE ERA biti, 
~ OSE, LIEFORAMG Ht 23 OMENS DOK. LO filed HOTELES 
ICICI LILO C5 26 BM) ©, SBR HT SIE GE 27 D&A bir, 
DLE O BOIL OW THAD, 18 HEMEOHEE 23 BHRRDO LOCA 
BESSA OD FEO ZO UWORMIS, KICHPEIIEO DA GK. 


Bs 1 te ize OR RISTr P.M.C. icin 37 RRB OAR 


RAE OLE | | exe 
PAOR MEMO & we me lemme em see amEe 
i] WG PEGE =| MB AR ti : m 1 ema ay OF | OBR ULE FRE 
BRE psa ea ee Sar a nee SEs tats. ) 
1950 4 7; | bh | uc) 
7818 A tit tt | aa a Fea 
Tite RE Sllgae degra Tas | 
a je23' tt at Toei ett. © @NSnteaiaen Falaee soe Ee 
a | | | 


* —506DLK, +$10%~15%, | 120% ~30%, H402%6~50%, 170% ~90% 


LOX 5 EHEC BAEC OW BA LSZELDEGAGENSZOT, ARRON T 
PROPER BLE ARI 13 HMO ROBE HS 2 RIAL 


os 2 eS BOREL: Je WR O me Ww cis 6 S BIB Oe 


Ay 

Ay EE 35 i tah Gaels ie ae 19 20 21 | 22 | 23 
. | sey5 | 24.2°0.| 27.7) 31.7| 26.8] 295) 30.4 “31.8 309) 24.61 262) 26.6| 30.6) 274 

a a et eee oS = 
in , Je | 15.0°C. | 16.6| 16.8| 18.3| 185] 17.5) 18.0. 186) 19.6| 19.5| 19.3| 20.3| 16.4 
ait a ees) i+ webs xe) I (5 en realy Seal 4 / ee xi si el | 
an fais | 27.7°C.| 25.9| 26.2 27.9| 24.8) 25.6 28.7, 30.1| 30.2 27.9) 29.0) 32.1| 31.0 
h}: 1950'4¢ ||| -§ J} —|—_|— = 
i | fie | 17.3°C. 41 17.7 12.3) 19.3| 16.9 19.6 20.4| 20.2) 205| 21.0! 19.5, 201 
xe * REPIIE 14 nf, MRR 9 HERE 
a ie cee. 
ie aid is 
. 
h IVA SORA AIS OW TAS Cle Rybin (1930), Miintzing (1933), Lamm 
oe (1938), KAYF (1950) ROL OME ROTH SH, PMADHEDCSHNTTWS}SB’, ZOBAY 

" : E Aare . S = 

ONT RHE SAUTE FERIA ¥ WA SORBATE TO, MR Sand 2 KOBE 
a ae REPRE eH ODNOTSCEB CS. COMBA S £ CHE SHEBYOKOlE 


PRA TOWERS ( LOMB MEH CH DL ERO LINE CHORD 


Et 


es ETI DOR LEE RSZLDOEBAGNS, AMACLOBMLSzBEM EDIE 
 CRROLS 9 YRC T SYD, BIE FO 13°C—14°C. Ome 12 FROZE 

BY DUTHIL B12 B LIC LOLBAS~ : 
a LD 2 OMB KD FEMA PEMLO RRO SEER, DASE O BAL PRMBONS 

” 

Ney 


Jc Eek See 
ui ¥ * 


Jan.—Feb. 1952 Bot. Mag. Tokyo, Vol. 65, No. 763—764 31 


YRPACOF) ATH UMBRALRLESLOLIBSS 

3 GAME TE 1 WORMED FEDS GDCSNEI ERMA BAM ACH 
SLE RAWETSEDOCHS,— Miintzing (1933) (ROPER RUE MRO TERS HOP 
I SAREAOMAD 6, SIEM (1950) OAK RAROMMO RUD HAT HOME 
DEL RA SCO URIS N=6 CHES LHML TOS AVEC EREORO BY ere 
SHES SHR DAONKS 

Pel CLERS KOT ABS ANE TERMS D RIK} ALO IB Fs Ze HL LIC PIAL A OFA CHE 
SRTWOSBD, Yr WA CHW TEA (1927) (RDU Ae tt BE UCB O(25°C.— 
30°C.) CHES BORED D, SOMILABTHEOIEMOMATS SC bE BSL, (RU (15°C. 
—20°C.) CIE ZRATAOTTOREEEMO CAS LLRHELK, COLI RERD OW 
HEIL EFI 35 0 SUMO LAD YHA OMAR AL, CORDA TEE DT & BL 
tei L Io KICWAH] (1927) Ik 50 BAO 1 SO PMOTEV HEM OREIBOMEE b 
ZORA ESLOLBARS 

Kostoff (1933) e754 5 ACK SIE PRP ETO RBC OWT OMBED 6 REO Hh 
WEIL IEE LSA F ADEEANCHES (MRO LOCEMOKD LHL TOS. 

HAS (1932, 35, 36) (Rae YZ VOW TAOMBOAGANE AA OMUMO BAK ES 
LOCHAZLERMELTCS. KAHROLEARORTIN TARO SOR BERD eZ 
TCA GHKBS LIFGICMMNICS ZL LT IU OER A A A A OS 
Mb, BOMB I OPTOL LRAT LOCHS,_ 

Sax (19387) a FFF IAA Y CRU LUM L, SOR CNKLERCKBLTS 
DAES HA LICL LA, BILIER IK GRS SPMD cic fF Dk d-BRO 
BRAS S_-PFOMEPBRSNKLLERHEULTWS, COURS HUME KOTTKE 
aM O GASPAR AZKACHSELUTWSo MMM Z—-TFROLIAF OBE, K 
DO FERSREBL OZ OND BL WO Zp F&A A ORD RUS KS WBTBOM, HBO & iM 
ZO APN SEAT SLDEBRA GN. 

ORGAN BO SPIRE UCHR 1 HOU EAORTNITAR SOS SNS 
Bs, LOREAL AAIS RAE AOMAC OTH ODICS HK 1 MOMMA ARCHS & 
HES 3D, Miintzing (1933) DPC HUE LTO SE SIVA EK MI T A VRS 
WD, TOMMYAAILATAYECRRACHEVD, ABMUTELO 11 MELLEL, tO 
APBWOLO LAD. COBRA UII Beta pA SG CEASE VENS ULES OROBAS FE 
DEATHS SEODLEBDNA. 

IX PA SIPURA! CHICA THOR BEA BANC SHLTH OS &, THA 
MICRO VEL OSI LCE SEOLMDNS. HOTHUMOD & 5 BHAOWE 
5 GVA, BUPA EMIT dD NED SAUBTL CE SLOT, WHMCS 6 dIEME 
EGHE OANED B S Yel HL GHRS TERED EBA ONG. 

BERD WA EDIE, F7 DHERILOW TIEFERS CIMA HU Do 

pIc4d, Hx OW BLP IRIS S Hie WN A: KO UR APA SC 
MPIC PELOMELRT 2. KKMAOMAC ME RED FIA AR 
IARI, SHR OME UCHR S So 


é 


32 fi to Hh Me ZR R65 GB Ms 793-764 mA 27 4 1-2 


Ff R 


ATHONS BUC he A AER LO PR I RE ES BE ts 0 SRE ROTT 
PIOUS io 

24 + OPEN YE ta tkrh, 2 TOM BERYL ER LE, 1 TOTEM ARO TFIES OC E 
#W GDN UR 

A ORSON ED, WASTE 330 SAO IE FT DPE a in COR 
BDA GID, HAL 1 POY (ROFETUV NEO TT DS RAMs FS 1 AIO FARR 
ORAREPED A Gtr, FLIPLO MEME CH 2 Cb RAR Do 

Ld UMS BU CAH WY MRE AL UTS <S OR PED SIERRAS OOTC, CORE 
ALIS EOMMER BLOF 7 AE VMRSNTOSM, MUM KOT OMA HEBRAIC AL 
SRZtEOLHMSNSo 


Résumé 


In the present study the idiogram in root-tips and the meiotic chromosome be- 
haviour of pollen mother cells in the diploid potato species “ Tayama” were invest- 
igated. The somatic chromosome number of this species is 24; among them 2 pairs 
of large chromosome have one satellite respectively ; the members of one pair of 
chromosomes are unequal in size; and the other 9 pairs are small and nearly of the 
same size. 

Irregularities of chromosome behaviour in meiosis and in pollen grain formation 
have been described. Special attention was given to the preceding of one pair of 
chromosomes and, also to the appearance of both normal and abortive pollen grains 
corresponding to changes of temperature during sporogenesis. As a result of these 
investigations, the irregularity of meiosis and the formation of abortive pollen grains 
are ascribed to the hybrid nature of, this species demonstrated in the idiogram and 
externally to high air temperature. 

The hypothetical two chromosome sets seem to have high affinity but it is, how- 
ever, easily disturbed by daily high air temperature during sporogenesis as ascertained 
in the meiosis occuring in the month of July. 
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of the pollen mother cells of Impatiens balsamina Linn. caused by the effect of high air temperature. 
Mem. Facult. Sci. Agr. Taihoku Imp. Univ. 17:121-183. 2uEFfe 1950, J? EPSE D We te (KBE ICO ue 
SEE 25: 244.—1951, Cytological studies on potatoes, with some remarks on its genetical experiments. 
Part J. Jap. Jour. Genet. 26: 79-103, Rybin, W. A. 1930, Karyologische Untersuchungen an einigen 
wilden und einheimischen kultivierten Kartoffeln Amerikas, Zeitschr. f. ind. Abst. -u. Vererbgsl. 
53 : 313-354. Stow, I. 1927, A cytological study on pollen sterility in Solanum L., Jap. Jour. Bot. 
3: 217-238.Sax, K. 1937, Effect of variations in temperature on nuclear and cell division in Tvades- 
cantia, Amer. Jour. Bot. 24:218-225. #:78m7* 1942, #7 Ru IARI Pre € OMSL, FRR 10: 
217-222. 


(268k URC) 

kitv.o @ RAKAFS daughter frond OF34F 3, TOAE SAMS LHKKEAEAMS HS, OVW 
EOC LAF AH SCS FT BPR CHAK E LT frond OF HOKE 2 BECHER E Ot 
v»S Olk mother frond ODA YEORM CAT S KK /)IEO daughter frond AAHE VHX. frond & 
EF SPbCHS, Che “HRV” CHS. frond OFWMMASS ( eSCOHnCHbSHSABR—-E 
LEZMER RBIS SKDKO EL 5 ir epee MEL CHD SO OBRLEA, © —XtL#7eu mother frond 

DFP BAH as daughter frond O/fJEC, KAKAMAK POT { 30 CKO daughter frond OfMHEL 
Ale 50 CBee Uo cCethePbLAFS frond 4/2 { 7% 5, @ daughter frond DKA 2F EA 
PSE StTeEETESE 22s mother frond m5 INS A, COW AAAI L AEKIMS o @ Wie mother 
frond HS REMAN A aA L ECA S, (AUMA CREECH Kk CEM L Ic (EAT Sb 
Lib? PEA) © ODAELHMAFNICKLEDCRESHK. Oh» ®@® PERHSEOKEROW 
Avw4AOPERec daughter frond # mother frond POU vuUREL CHR LTA, WVOHORMOLOESs 
PRAY b Fic PUR L% daughter frond s:FEF SKE SCALP ALM VMt nz frond ai 
BKRCATEEBE (UROKRG BST) L-HCHTKR, AZ; Mv sne frond Awwieps ( c 
b, WANK L MSE OE-Cld mother frond KF Liew c EME YS TP ot Oe 
WAGPEDSHE ZS He, RLEDE SRL CEEDMAAMS FS IEW -Crr vr, Hue] Oo daughter frond 
BEDPRRM ASS EVSTERESSNSZBRRS SP LC TSH Cl bLu, NR, COMBE GE 
vH Sick frond O#3 80% ERAL EBV CCLHEVS, REC OMRRKEAREROLCODHAX<SE 
b—-DOLHY EFL SOE UC, Mic HFEL % mother frond #5/:C%—*AO daughter frond & 
2.5% mg/l] OYLHED heteroauxin & GA CHF CH CT %, heteroauxin OjY%E& 51g Fe frond ld mother 
frond ce2uwr# SEEL£Z frond 04K) aPoe, heteroauxin D4L—OOMA frond OF9tr ze 
mC SCE, Pte daughter frond OA PEs WAAMIC TExES 5, heteroauxin DO _LitOWRe AA L 


_c daughter frond DK* 2 OV 2 mother frond O/EPEMARE MS DEP CRS LV SMB D 


FOEMCAS, HM, ~F Ute seyvveCLOCHMeM( FS GEC PLL SYS) TCEBARCHMUCE 
ASG frond OEM EMPSeSeCL1CeS,. COMRid Lemma icf#Tlt mother frond ageing 


Oxé RE daughter frond a/h 3 ¢ trou MEME CM ABA TCELLV EW SCE DO—-OOBEK ROSES | 
5, MAAEEWPIC ANCHOR. Hict OBE MIC LC MO hic MAIEBA 3 5 AO HD CE 


FUE EOL SICHHRDS Dt EME MM ODAC So Gr RX) 
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HAE GRDE I b pet Sib EER IL. 
BL BP Fe OE 
Haruo OKUNO: Fossil Diatoms from Japanese Diatomite Deposits Il. 


17. Fes. Tsuzureko dep. (Hib (SEA HAL, [EVA YEAR; ~>H—40°15/50"” 
N., 140°21/20”E.— tigers Asse Hs I fe pl. 1 ZR, LO Fle) 

PAPA LRAGEA HOARE TF AS) ADE kK PHC SNCS. Reha 
ORE I UCHITS. LEROAE URE LEKABZEL, HERWUT eS BUE 
OCHOK> 

Fossils: Coscinodiscus + O{RORET & HS, TARE. 

“18. AAIREERR, Yonaisawa dep. CHARA, BINS, Heke; FER —40°5/30"'N., 
140°22/40E.) ; 

ALEXA AR Se, AFAUOMACHES ZS. HN Ee Okm Of, AMOR 
m Ol i UL, BRI: He AI ER BS SLRS, DMS 

Fossils: Coscinodiscus GWG 1GEIK ES )o 

19. db EUERR, Kitaura dep. CELEB Hark, 4byale, Yoke; 39°55/30''N., 139°45/50!5.) 

PAPACY ES ied Oo km, ABT RO SAO WBNS TES So FU HIS 
hn, LPC KA, Hest, J2S 10-13m ¢R5, BROATY SWE LRAKARSE 
L, EEROMH BRS BULDCHES. 

Fossils: Coscinodiscus % © OU }Y & 2AM 3 o TAM 

20. SREB, Izumi dep. (Hirt; 38°40/20’N., 139°57/20’E. ) 

LUZ ABA OITRUNCES Zo SOMBRE. (LARA 

21. ‘S7SURPR, Miyajyuku dep. ( bAB prt Lk FARMED HE 5 38°14/40’N., 140°7/40”E.) 
POSES METS So IR km OA, TOMBS (LARISA 
i 22. 7eleepe, Takiyama dep. CEB SHE Ih FRBREGHL. YS; 38°12/30’N., 140° 
22/20.) 

PAA WARE PER kD Skm, WINER 6km OPCS S, Ht: 15-3m, HIE 
ARIS Be om, ZARA: OY - ARR PRE RET SERGI, 

Fossils: Cymbella—Gomphonema—Navicula—Pinnularia (fei Fee & é). ; 
23. FARRURPR, Enda dep. (pl. 1, fig. a-c: SHH, FUE, PekEe; 38°7'-9/20''N., 140° 
40'-41/E. ) 

SOO BY ANCRY 9km? CbDROTHS So FALAROLATIAER Eb Paty 12 km 

33S AMES Chk bH* ¢ BHSE S TUISMERO—OC, PSR ORME ZL, SI OZ 


* STL MEA? AMEE MB A EEE, Botanical Institute, Faculty of Textile Fibers Kyoto 
University of Industrial Arts and Textile Fibers. 
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H. OKUNO: Fossil Diatoms. Pi 1 


a. Takagi outcrop (No. 23). b. Komurasaki outcrop (No. 23). c. A drying shelf at 
Iridgi (No. 23). d. Wajima outcrop (No. 29). e. Wakura outcrop (No. 31). f. Ishizaki 


outcrop (No. 31). The back is the Isolite factory. g. Blocks of diatomite, cut for baking 
h. A tunnel at Atagi deposit (No. 36). i. Hidano outcrop (No. 35). (Figures 


into. fire-bricks. 


in b, g-i, are the author) 
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Ly 


H. OKUNO: Fossil Diatoms. Pl, 2 


qk % mG Y : 
: 


fats 


3. 


a. Iriogi earth (No. 23). b. Takagi earth (No. 23). c. Komurasaki earth (No. 23). 
d. Shoin earth (No. 28). e. Wajima earth (No. 29). f. Light gray earth from Hokunod 
(No. 35). g. Yellowish brown earth from Hokuno (No. 35). h. Upper layer earth of the 
Ist tunnel at Atagi (No. 36). i. Upper layer earth of the 2nd tunnel at Atagi (No. 36). 
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We Ey PRO REA Te bie EI KD, WLU - AGP FORE & ENC ABE A SCM Sek a 
KO-DCHSo MEKOKAERLROMUL EC, BSE 15m 25d, Craee 
CAKOGA CHAMOIS, LHORMMAEL MR CUBE COR SICRLOMW 
PMS. 7 Dt, 
DURE AHN BHO AMS 2 hb, STIR WER CRB Lye « AGIA - FAR - BGR « BR 
22 THER AS - JISE- i BRE WP - SAR ED), ARK (SAR PD, Abst 
RK CAS) O3Re7nNS, HELA LISS 13m-C, OEE RT 
aah 4 220m C, ie biblhu—sie, CD PORK OKI - OG + hich - PEROT ED 
VERB USSS. HLA, CHA, & SICK AR: KBERCOMEL BS. 
HUE APCS - BE + ZERIT BETS OIL E So PUSS HOSUR PRS UL + ER Pet Sak: 
a (ALA Pes eh ae kot! MANITDITOW So (LAER OMBUISS RAL BALM CCHS 

» CIVGE OMIBPAPS ERA EOTR PAS, 

Fossils (pl. 2, fig. a-~c): Dominant, Stephancdiscus- niagarae Ebr. (60-70%); Subdominant, 
Melosira granulata (Ehr.) Ralfs (5-20%)—-Synedra ulna (Nitz.) Ehr. (5-10%); Companions, 
Achnanthes lanceolata (Bréb.) Grun. var. elliptica Cl.—Amphora ovalis Kiitz. var. libyca (Ehr,) Cl. 
and var. pediculus Kiitz.—Cocconeis placentula Ehr. var. lineata (Bhr.) Cl.—Cyclotella catenata Brun— 
Cymatopleura solea (Bréb.) W. Sm.—Cymbella aspera (Ehr.) Cl.—C. cistula (Hempr.) Kirch.—C. 
Hustediii Krasske—C. lanceolata Ehr.—C. tumida (Bréb.) V.H.—C. turgida (Greg.) Cl.—C. turgidula 
Grun.—Difloneis ovalis (Hilse) Cl—Epithemia Hyndmanii W. Sm.—E. sorex Kiitz. and var. gracilis 
Hust.—E. turgida (Ehr.) Kiitz—E. zebra (Ehr.) Kitz. and ‘var. porcellus (Kiitz.) Grun., var. 
saxonica (Kiitz.) Grun.—Eunotia pectinalis (Dill.? Kiitz.) Rab.—Fragilaria construens (Ehr.) Grun. 
and var. binodis (Ehr.) Grun., var. venter (Ehr.) Grun.—F. pinnata Ehr. var. lancettula (Schum.) 
Hust.—Gomphonema acuminatum Ehr. var. brasiliensis Fricke and var. coronata (Ehr.) W. Sm.— 
G. constrictum Ebr. var. capitatum (Ehr.) Grun.—G. intricatum Kiitz. and var. dichotoma (Kiitz.) 
Grun., var. pumila Grun.—G. olivaceum (Lyng.) Kiitz.—G. subclavatum Grun. var. Mustella (Ehr.) 
Cl.—G. tetrastigmatum Horikawa et Okuno—Melosira granulata (Ehr.) Ralfs var. angustissima 
Miiller—Navicula cuspidata Kiitz.?—N. gastrum Ehr.—N. peregrina (Ehr.) Kiitz.—N. tuscula (Ehr.) 
Grun.—Neidium iridis (Ehr.) Cl.?—Nitzschia amphibia Grun.—Opephora Martyi Wér—Pinnularia 
viridis (Nitz.) Ehr.—Rhoicosphenia curvata (Kutz.) Grun.—Rhopalodia gibba (Kiitz.) O. Mill. and 
var. ventricosa (Kiitz.) V.H—Surirella robusta Ehr.—Synedra rumpens Witz. var. fragilarioides 
Grun.—S. Vaucheriae Kiitz. and var. capitellata (Grun.) Hust.—Tabellaria fenestrata (Lyng.) Kitz.— 
Triceratium javanicum Cl.? 

24. #SBVER, Okinajima dep. (#7, Yorke; 37°32’N., 140°3/30”E.) 

LIGASE NAPPA ESS BER E D O5km OVC, HBCLIAIE S 
#j 1m, LR 1m CHS, FLEA: ee KECE Bo HYMEY o 

Fossils: Cyclotella—Epithemia—Gomphonema—Melosira (dominant)—Pinnularia (A WAS 
ek S). 

25. sReBHEPE, Sawane dep. CEabegriit, Slihit, Werk 37°59'40"N., 138°15/50"E. ) 

SVCD > ERUPT 2.5 em, SEEPS DANS ETB o HEMEL R IM, HE SHY 
#e m, HEEL - WHS DRE EDS. PHUCA CREE 05m CHEER 6 
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AO AL LICH LIVER ORC, ORE POUT CIES tie, GE HANA 
So 

Fossils: Actinocyclus elliptica Grun.—Actinoplychus splendens (Shad.) Ralfs—A. undulatus 
(Bail.) Ralfs—Avrachnoidiscus Ehrenbergi Bail.—Coscinodiscus decrescens Grun.?—C. elegans Grev.— 
C. lineatus Ehr.—C. marginatus Ehr.—C. obscurus A. Schm. ? (fragment )—Grammatophora oceanica 
(Ehr.) Grun.?—Synedra toxoneides Castr.? 

26. t#Eek, Higashidani dep. (3E¥;th?, Beak Ke 5 37°26/20"N., 139°2/10"E.) 

HELE A MNCS So TAMIA 

Fossils: Cyclotella—Epithemia—F ragilaria—Melosira --Stephanodiscus—Surirella—Synedra (i & 
VES iki k 3). 

27. FRIBEEPK, Fujiwara dep. (Hiprit, BOM: 36°52/30"'N., 139°45/40’E. ) 

PAH A ADE SA UNCED SS HR Pale SL, pea Che S I 
23m, KLAPENLUASSORRMWE CH So WHILRLO LO td TH WNC 
Bo BRAG KAFE CH SD, ABMLOFESL bd MUTULKOM THSo 

Fossils: Dominant, Tetracyclus emarginatus (Ehr.) W. Sm. (Ca. 90%)—Companions, Cymbella 
aspera (Ehr.) Cl. ?—Cocconeis—Gomphonema—Melosiva—Navicula. 

28. iEBRISFE, Shoin dep. (rt, Zena, Werke; 37°26/10"~29/N., 137°15! 
50’-20/20”E.) 

A) IEERALIEREN - SIRT WET - AS - KAT - she Eb DET ee ATS 
PRREIDE SH 10m, LPS FABISR CHAS (SS, TEES - PUTA & IS 
PEAK ATS. (CHESHIRE - MAE LAM BUD, AUEREED & OWA DERBE DLE 
KD UK, SREEROO PCS (RMBASNKo 

Fossils (pl. 2, fig. d): (The following Wajima and Wakura deposits contain the same fossils 
to this deposit), Dominant, Coscinodiscus oculus-iridis Ehr. (Ca. 40%); Subdominant, Coscinodiscus 
marginatus Ehr. (Ca. 10%); Companions, Actinocyclus Ehrenbergii Ralfs var. tenella (Bory) Hust.— 
A. elliptica Grun.—Actineptychus splenders (Shad.) Ralfs—Arachnoidiscus Ehrenbergii Bail. and var. 
californica A. Schm.—Biddulphia Jimboit Pant.—Coscinodiscus apiculatus Ehr. var. ambigua Grun.—C. 
elegans Grev.—C, lineatus Bhr.—C. velatus Ehr.?—Diploneis notoensis Okuno—Mastogloia splendida 
(Greg.) Cl.—-Rhabdonema japonicum Temp. et Brun var. valdelata (Temp. et Brun) Fricke? and 
var. sparsicostata Okuno—Stephanopyxis turris (Grey. et Arn.) Ralfs—Tyiceratium sp. (fragment of 


large species). The degree of cell destruction varies in quarries and outcrops as in the following 


Wajima, Notojima and Wakura deposits. 


29. SaiSURl, Wajima dep. (pl. 1, fig. d: 4yrtt, QB RREUE, Ye7km; 37°23/40" 
N., 136°54/20"E.) 

FLARED DEIN TES So HRS, SEHOR SR 20m, ey 50m fr 
DIMERS TC BS o ALIS TS CMO EECA SIRROBS LAU Peo, Hue 
ANTE CEES RUS IB CH SZ EEMCLIAIREPRAREO CHO) & UTES WD. 
ABBE TACHA LI] CU Cpl. 2, fig. €), FERIA IMUTAED BRAMEERO LER k DEMO 
OR 2m 35 SCSI LAER Lic 8s, 4S FLEERO [DUBE RO WERE Ik, EERE DF 
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MODE DEATSEHOLNeBORD OK, WIRES ATECkOCHbHATW 
Do 

30. AEESUEFE, Notojima dep. (§iHtit, JIRA, Woknt; 37°9/30'-9N., 137° 
40/’-2/30’E. ) 

BELSEBALTRESO 7) SOAS A - EWE - DASE - Pee EIS. PSII, A 
OH 10m Chek ee L, BREA CSS4. 

31. AIR, Wakura dep. (pl. 1, fig. e-g: Hpi, SSA, Werke; 37°4! 
20"—-5/10"N., 136°55/-57/30”E.) 

REEMA MT 2 to EL, EIST CHEK b BSN ARIE - te LT - DUBE Ns - Alley 
AY Ailey - ANT WY - Se HUHAT AE OKEE + SEMPER ASEM IR Ze EXC D SHERMER RSE HY 
DEDCHS,_ BRL KBE LILA OM CES 5-20m RR, KAW 
HEE CIES 13m HECH 4. AROSE RO LALO ABU Cb lh, TER O SHAR 

FIOTHMERPIRAD LOCH OR. EMBSAHMRIEL LTA 94 best ahi KOT 
RE SRCOS2, GARI PHER TL fy LO RTI AL, VIRAL - 4 TE - 
AEFI EIA . CORGEDVEANTIDN TOS. ELS AMER EERE kK ROR LUT, S 
ROPLAROARARMD ZEA, BIGEEBICECH SO betoORae UTIMLSNS, 
HW (pl. 1, fig. g) BHRK LH CHMRASC UL, LNXLOLS PORUTH SZ 
LOC, HART RO WIPE: LEE, LAUSD 3» 7 Jp OA VERN 
LIN AMMA Pi Soa La ee 6. kts = 472 WBE It Db fe Rea BES 
FAD Hija 600-700°C C—-HERREKT ZDCHS. COPELAND RO 
WIM Ut ae D Je - GR - VERE Te EUS OBER WI SI, PAPBIB RL CAR ES OCH 
dO Beate 2B AKG GLAZICHOILO, AUDA IIs Isolite & Hp LTH Sn, ART 
SEAHORSE 67 TW Bo 

32. HEASHEPR, Kumaki dep. GEir ik QAP B=Kt, LEH Duet 2, Woke; 37°7/20/ 
N., 136°50/30’E.) 

EREURBAIMCES 5. FESEAMEETIE—-DVORKRIE CHS. COMMA AO Abt 
PICcBs Se, HELLO LCP BHO wRL UTMIE LK LDEBALNS. BHO 
AF UGE SH CHD MD THO6LDCH S64 MARLADIZETS 3 0 

Fossils: Dominant, Melosira granulata (Ehr.) Ralfs (99%) : Companion, Peon niagarde 
Ehr. (fragments). 

33. iEURFE, Nezu dep. Ci#=ht, York; 36°23/10"N., 138°20'40"E.) 

EV NPE TRAOMIMNCES 2. LROAF GC SHIRL KEe SUPPER 
WLODCH SZ. BMOHBULALE Skvortzov WhOTHUS MACSNTWSo 

Fossils (Skvortzov 7&3): Achnanthes exigua Grun.—A. hungarica Crun.—Amphora ovalis 
Kiitz. fo. gracilis (Ehr.) Cl. and var. libyca (Ehr.) Cl.—Anomoeoneis sphaerophora Kiitz—Caloneis 
silicula (Ehr.) Cl—Cocconeis placentula Ehr. and var. lineata (Ehr.) Cl—-Cyclotella stelligera Cl. et 
Grun.—Cymatopleura solea.(Bréb.) W. Sm.—Cymbella aspera (Ehr.) Cl—C. cistula (Hemrp.) Kirch. 
and var. maculata (Kiitz.) V.H—C. cymbiformis (Ag.? Kiitz.) V.H—C. Ehrenbergit Kitz —C. 
lacustris (Ag.) Cl.—C. lanceolata (Ehr.) V. H.—C. Méilleriana Grun. var. nipponica Skv.—C. naviculi- 
formis Auers.—C. Reinhardtii Grun.—C. tumida (Bréb.) V.H. and var. borealis Grun.—C. turgida 
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(Greg.) Cl—C. ventricosa Kiitz.—C. Yabe Sky.—Diaioma elongatum Ag.—Epithemia Hyndmanii W. 
Sm. var. gracilis Sky.—E. sorex Kiitz.— E. turgida (Ehr.) Kiitz—E. zebra (Ehr.) Kutz. var. 
porcellus (Kiitz)) Grun—Eunotia monodon Ehr.—E. pectinalis (Kiitz.) Rab.—F vagilaria construens 
(Ehr.) Grun. and var. binodis (Ehr.) Grun. (Dominant and Subdominant?), var. nipponica Skyv., 
var. subsalina Hust., and var. venter (Ehr.) Grun. (Subdominant ?)—F. pinnata Ehr.—F. virescens 
Ralfs—Gomphonema Augur Ehr. var. Gautieri V.H.—G. constrictum Ehr. var. capitata (Chr sei 
G. gracile Ebr. var. aurita (A. Braun) Cl.—G. lanceolatum Ehr. var. insignis ( Greg.) Cl.—G. 
olivaceum (Lyng.) Kiitz.—G. parvulum (Kiitz.) Grun. and var. exilissima Grun.—G. sphaerophorum 
Ehr.—Hantzschia amphioxys (Ehr.) Grun. var. vivax (Hantz.) Grun.—Melosira granulata (Ehr.) 
Ralfs var. angustissima O. Miill—M. italica (Ehr.) Kiitz. var. tenuissima (Grun.) O. Miill.—Navicula 
americana Ehr—N. cryptocephala Kiitz.—N. cuspidata Kiitz. and var. ambigua (Ehr.) Cl.—WN. 
halophila (Grun.) Cl.—N. Lambda Cl.—N. lanceolata (Ag.) Kiitz.—N. menisculus Schum.—N. per- 
egrina (Ehr.) Kiitz. var. kefvingensis (Ehr.) Cl.—N. Perrotettii Grun—wN. placentula (Ehr.) Grun.— 
N. pupula Kiitz. var. capitata Hust. and var. rectangularis (Greg.) Grun.—WN. seminulum Grun.—WN. 
subdicephala Hust. and fo. recta Skv.—N. viridula Kiitz. var. nipponica Sky. and var. slesvicensis 
(Grun.) Cl.—Neidium bisulcatum (Lagers.) Cl. var. nipponica Skv.—N. iridis (Ehr.) Cl. and var. 
amphigomphus (Ehr.) V.H—N. obliquestriatum A. Schm. var. rostrata Sky.—Nitzschia amphibia 
Grun.—Pinnularia brevicostata Cl—P. cardinalis (Ehr.) W. Sm.—P. dactylus Ehr.—P. distinguenda 
Cl. var. fossilis Sky.—P. episcopalis Cl.—P. gentilis (Donk.) Cl. var. fossilis Skv.—P. gibba Ehr. fo. 
subundulata May.—FP. major (Kiitz.) Cl. var. transversa A. Schm.—P. microstauron (Ehr.) Cl.—P. 
nobilis Ehr. and var. fossilis Pant.—P. streptoraphe Cl.—P. viridis (Nitz.) Ehr—Rhopalodia gibba 
(Ehr.) O. Miill—Stauroneis anceps Ehr. fo. gracilis (Ehr.) Cl., fo. linearis (Ehr.) Cl.—S. phoenicen- 
teron Ehr.—Stephanodiscus niagarce Ehr. var. intermedia (Fricke) Okuno and var. minuta (Grun.) 
Okuno—Surirella biseriata Bréb. var. bifrons (Ehr.) Hust., var. constricta Grun—S. elegans Ehr. 
var. genuina A. May., var. norvegica (Eulens)) Brun fo. constricta A. May., fo. typica A. May.— 
Synedra parasitica (W. Sm.) Hust.—S. rumpens Kitz. var. scotica Grun—S. ulna CNitz.) Ehr. and 
var. biceps (Kiitz.) Schonf. 

34. HXE/e, Minobu dep. Gilt, Yoke; -EMT—35°22/10"N., 138°21’E.) 

SUE NCR IUO CIihOI ELTHENTOSLOCHES, HEL 
BRENSELD CHS. HEWMKIEP O(LAEAIC OW TREN EE ROWED D S 6 

Fossils (Diatomaceous coze; Wt ieic k 3): Achnanthes inflata (Kiitz.) Grun.—Caloneis silicula 
(Ehr.) Cl.—Cocconeis placentula Ehr. var. lineata (Ehr.) Cl—Cymbella heteropleura (Ehr.) Kiitz. 
var. minor Cl.—C. lanceolata (Ehr.) Brun—C. ventricosa Kiitz.—Diatoma hiemale (Lyng.) Heib. var. 
mesodon (Ehr.) Grun.—Epithemia turgida (Ehr.) Kitz. and var. granulata (Ehr.) Brun—Eunotia 
pectinalis (Kiitz.) Rab. var. minor Rab. and var. minor Rab. fo. impressa Ehr.—E. braerupia Ehr. 
and var. bidens Grun., var. inflata Grun.—E. trinacyia Krasske—Fragilaria mutabilis (W. Sm.) 
Grun.—Gomphonema constrictum Ehr. var. capitatum (Ehr.) Cl.—Meridion circulare (Grev.) Ag. var. 
constricta (Ralfs) V.H—Navicula pupula Kiitz, var. vectangularis Greg.—N. radiosa Kiitz.— Nitzschia 
fonticola Grun.—Pinnularia appendiculata (Ag.) Cl.?—P. borealis Ehr.—P. hemiptera (Kiitz.) Cl— 
_P. interrupta W. Sm. var. sinica Skv.—P. nobilis Ehr—P. viridis (Nitz.) Ehr. and var. fallax C\.— 


Stauroneis phoenicenteron Ehr.—Surirella linearis W. Sm—S. robusta Ehr. var. splendida (Ehr.) 
Week: 
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35. dts, Hokuno dep. (pl. 1, fig. i: Hpk? Yoke; Bk e}—35°56’N., 136°50/ 
10”E.) 

WOR AB EAB ACSW AF Bs OFF di ein caliphate 
MILB S/RBTC, AC - DRE HOB AEE oe SHI 7m OPES IELTS. TK 
PRE CHIR CCL RE LIE K BL, WRN - PRG LIS AS ¢, BSR UT 
Fag UMA %OCBHDIK fers a hee (RBI KD PCBOD, FEMALE ODE 
#290 pa EROTWOS, FHS ee ec ee 
GUE CILORA - HEE EO 2B, RAE SH 2m CHALASMeS 
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Fossils (pl. 2, fig. f,g): Dominants—In dark gray layer, Cyclotella comta (Ehr.) Kiitz. (40%)— 
In light gray layer, Melosira distans (Ehr.) Kiitz. (70%, fig. £{)—In yellowish brown layer, Stephano- 
discus niagarae Ehr. (70%, fig. g); Subdominants—In dark gray layer, Melosivanaiians (Ehr.) 
Kiitz. (5%4)—In gray and yellowish brown layers, Mel. granulata (Ehr.) Ralfs (20%); Companions, 
Cocconeis placentula Ehr. var. lineata (Ehr.) Cl.—Cyclotella comta (Ehr.) Kiitz.—Didymosphenia 
geminata (Lyng.) M. Schm.?—Diploneis avalis (Hilse) Cl.—Epithemia argus Kiitz—#. Hyndmanii 
W. Sm.—2Z. turgida (Ehr.) Kiitz—E. zebra (Ehr.) Kiitz. and var. porcellus (Kiitz.) Grun.—Eunotia 
pectinalis (Dill.? Kiitz.) Rab—Gomphonema sphacrophorum Ehr.—Melosira granulata (Ehr.) Ralfs 
and yar. angustissima Miull—WM. italica (Ehr.) Kiitz—M. undulata (Ehr.) Kiitz. var. Normanii 


Arn.—WNavicula radiosa Kiitz.?—WNitzschia amphibia Grun—Pinnularia microstauron (Bhr.) Cl.?— 
Rhopalodia gibba (Ehr.) O. Mill.—Stephanodiscus niagarae Ehr.—Surirella robusta Ehr.—Synedra 
ulna (Nitz.) Ehr. 

36. 4EiHRRPE, Ushimichi dep. (pl. 1, fig. h: erik? Yoke; py GIR—35°54/40"'N., 
136°54/40’E.) 

PR LERMSHA PSI CA ERY 6km) CH SHRNKARE CHS, REARS 
$ 5-10m C, StH AbDNTS, SHAOHTELARKALeSLES 12m OER 
Ree UM PELE RAL H-FOSHB La So. DUAIBRELA CHS SCR CSH YD, (Wtrb ey 
SHRZNEH 15m fHLOKRcrtLDCHAD, ee OPH BSA CULL D PADZACHIO 

4 SUBAIC be HHH S. PHLAOESUCERE LOE DIE KD ACPA Ay 600 
m #HEL, ZOMGNCE < DESIR HS., PLGA CHS. Hh2 Gch b EAP 
GC, ES HEICH 150m FHEL, PACH 10 LOMAEES B, BS 3 DUSAES O Dl AS 
WAI ORIAA 19 AE CC AO 15m HEL TO DEBE CHOK. (LAER Fad On 
{ ASSET ZOE SMRORPENC BAD ONS, COPRLAEO Bid 
BROMO. E CTbnklteRmgeeOt UTHER {iF So WERE E UTHER 
LPERSTIK EOTHESENTW So 

Fossils (pl. 2, fig. hi): Dominants—In the middle layer of Ist tunnel, Melosira granulata 
(Ehr.) Ralfs (70%)—In the lower layer of the Ist tunnel, and in the upper and middle layers of 
the 2nd tunnel, Stephanodiscus niagarae Ehr. (98%, 90%, 70%, fig. i); Subdominants—In the upper 
layer of the 2nd tunnel, Epithemia Hyndmanii W. Sm. (2%)—In the upper and middle layers of 
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the 2nd tunnel, Melosiva distans (Ehr.) Kitz. (5%, 10%)—In the upper layer of the Ist tunnel, 
Melosira granulata (Ehr.) Ralfs (30%, fig. h)—In the middle layer of the Ist tunnel, Sfephanodiscus 
niagayae Ehr. (20%); Companions, Achnanthes lanceolata Bréb.—Cocconeis placentula Ehr. var. 
lineata (Ehr.) Cl.—Cyclotella catenata Brun?—Cymbella affinis Kitz.—C., cistula (Hemp.) Kirch.— 
Didymosphenia fossilis Horikawa et Okuno—Dipfloneis ovalis (Hilse) Cl ?—Epithemia Hyndmanii W. 
Sm.—é. sorex Kiitz—E, turgida (Ehr.) Kiitz—E. zebra (Ehr.) Kiitz—Eunotia praerupta Ehr.— 
Fragilaria construens (Ehr.) Grun. and var. binodis (Ehr.) Grun., var. venter (Ehr.) Grun.—F. 
lapponica Grun.—Gomphonema intricatum Kitz. var. vibrio (Ehr.) Cl.—Melosira arenaria Moore— 
M. distans (Ehr.) Kiitz—M. granulata (Ehr.) Ralfs and fo. curvata Grun.—Opephora Martyi Hér.— 
Rhopalodia gibba (Ehr.) O. Miill—Stephanodiscus niagarae Ehr—Surirella robusta Ehr.—Tabellaria 
flocculosa (Roth) Kiitz.—Tetracyclus emarginatus (Bhr.) W. Sm. 
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The wall structure of tracheid with special 


x 


reference to its layers.’ 
By Sadao NaGATomo** 
KA RHE: (BOM. Hic et OMIPcoOuc 


Modern conception relating to the wall structure of plant cells, especially of 
fibers, tracheids and vessels was established by I.W. Bailey. At present our 
knowledge about the wall structure of a plant cell is that it is generally composed 
of (1) the primary wall derived directly from the cell wall of the cambial zone, and 
(2) the secondary wall, of which we can distinguish three layers, namely the outer 
layer, central layer and inner layer; and between two cells there exists the middle 
lamella. Bailey‘ afterwards reported that the constituents and arrangements of 
secondary wall layers are quite different in some species, even though in most species 
wall structurs coincide with the above mentioned. We should not use the term 
“Middle lamella” together with the primary wall. Middle lamella or “ Intercellular 
substance”? must be clearly distinguished from the primary wall. 

Recently some writers as H.F. Lewis’ and S.H. Clarke™ use the term “Zone” 


instead of Bailey’s “Layer”. According to them, the wall layers are (1) Primary 


wall, (2) Secondary wall and (3) Middle lamella; and the secondary wall is com- 
posed of three zones, namely (a) Outer zone, (b) Middle zone and (c) Inner zone. 
They also have named the concentric structural layers of the middle zone of 
secondary wall “Iamellae”. Thus the terminology of the stratiform units is not in 
agreement. Some botanists like W.K. Farr® persistently uses the term “ Tertiary 
wall”, which indeed does mean an active growing protoplasm-like membrane. 
Frey-Wyssling® presented a postulate as to the submicroscopic structure of the 
primary wall that it is composed of two phases of cellulosic and non-cellulosic 
materials, and the former constructs a net-work of cellulosic fibrils. Since then, 
many researchers turned their attention to this theory and many reports were 
published which treated the primary wall, but few were free from mistakes. Thus 
though the existence of the primary wall and its submicroscopic fine structure are 
accepted by many botanists and others, they are not easily verified. The present 
author attempted to ascertain the wall structure of tracheid in the microscopically 


* Read at the Annual Meeting of the Botanical Society of Japan, September 1951. 
** Forest Products Laboratory of the Kokusaku Pulp Industry Comp., 184, 1-chome, Kamiochiai, 


Shinjuku-ku, Tokyo. 
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observable field, mainly intending to confirm the existence of the primary wall and 


to clarify the minute structure of the outer zone of secondary wall. 


Material and Method 


Trunks, twigs and young shoots of Pinus densiflora Sieb. et Zucc. were subjected 
to microscopic observation. Blocks of a trunk were treated with boiling water and 
then cooled. The operation was repeated three times to drive off the air in the 
material. After this treatment the wood blocks were subjected to mild softening 
procedure”®, It is as follows: 15cc glacial acetic acid, 30 cc of 30% hydrogen 
peroxide solution and 20cc distilled water were poured in a flask together with 
blocks of the sample, and the flask was warmed on the water bath with reflux 
condenser. The softened sample were able to be cut into 5~6y transverse sections. 
By this softening procedure some non-cellulosic constituents in the cell wall may be 
removed, but presumably only inappreciable quantity. Jn fact, as will be described 
later on, at least lignin reaction by phloroglucin can be seen on the sample softened 
in this manner. 

Several stains were used to distinguish the layers of the wall, but none was so 
favorable as Haidenhain’s haematoxylin. Iodine potassium iodide solution and 
sulphuric acid were also applied and good results were acquired. For the identifica- 
tion of the primary wall, polarization microscope was indispensable, and in this case 
the swelling treatment was much serviceable. 

For the purpose of swelling, 60% H,SO, and 17.5% NaOH solution were adopted. 
In some cases more dilute sodium hydroxide solution was necessary. 

Twigs aged about 10 years and young shoots of this year were observed. In 
these samples softening procedure was not applied. In order to clarify the wall 


layers of the cambial zone, paraffin method applied to young shoots of this year was 
most successful. 


Results and Discussion 


(1) Observation by polarized light. Softening procedure was used for cutting 
thin transverse sections. By this procedure some lignin and polyuronides may be 
removed, but cellulose crystallites and fibrils will not be disturbed in their 
orientation 20 , 


Fig. 1 (upper) shows a transverse section of matured summer wood observed in: 


polarized light between crossed nicols. In this photograph the outer zone of secondary 
wall is bright, . indicating transverse orientation of crystallites, and between the two 
adjacent outer zones the dark middle lamella peeps. Primary wall is hardly found 
in this picture. 


The central zone of secondary wall is sometimes slightly bright, but in most 


= 
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cases it is nearly dark, indicating the longitudinal orientation of crystallites and 
fibrils. The inner zone is bright but somewhat disconnected. This zone or layer is 
also undulating even in raw twig section, so the picture of this sort is not due to 
the softening procedure or drying of woods, but is to be attributed to the original 
nature of tracheids; into the details of which this paper will not be touched. 

In the next place the note should be made of the swelling phenomena, by way 
of which some interesting wall structures were clarified. Fig. 1 (under) shows the 
transverse section of summer wood swollen in 60% H,SO,. In this picture we can see 
that the central zone in which the cellulose fibrils run longitudinally, swells remarkably, 
and owing to this swelling pressure, the inner zone is much more irregularly deformed. 
Though the outer zone is pushed outward, such deformation as seen in the inner 
zone is not found in it, and it should not be overlooked that in this case the faint 
bright line which lies outside of the outer zone becomes more easily visible than in 
Fig. 1. This feeble bright line must be the primary wall. As previously stated, in 
spite of the concept of primary wall according to Bailey“ and Frey-Wyssling® , 
many researchers fell in mistakes about the primary wall. K. Hess@® misjudged 
in his discussion of swelling phenomena, and A.L.M Bixler in his thesis treating 
the digestion of woods. The layer which they considered as the primary wall is 
nothing but the outer zone of secondary wall. Recently K. Mihlethaler™ demon- 
strated Frey-Wyssling’s postulate concerning the fibril net-work of the primary wall 
by electron microscopy. But the question still lies in the morphology of the primary 
wall that is to be discussed within the limits of ordinary microscope. 

When the softened transverse section is mounted by 7.5~17.5% NaOH _ solution, 
each cell shows three bright bands in polarized light between crossed nicols as 
revealed in Fig. 2 eft upper). In this photograph the outermost narrow band may 
be the primary wall, and the two next following bands may be the outer zones of 
secondary wall. It is not likely to happen that the central zone changes its fibrillar 
orientation and becomes brightly birefringent in swelling, so the innermost bright 
band can not be considered to be a part of central zone. As stated later on, the 
outer zone is frequently found to be composed of two layers by staining, the bright 
bands in the,photograph must be (1) the primary wall, (2) outer zone I and (3) 
outer zone IJ. Furthermore these two layers of outer zone can be observed in the 
xylem of younger shoot, as will be described later. These two layers of outer zone 
must be formed in the development period of tracheid, that is between these two 
layers there must exist some heterogeneity. May we suppose that this heterogeneity 
is attributed to photo-periodic origin? May we suppose that the construction of 
each layer takes one day or twenty-four hours, and the accomplishment of these 
two layers take two days or forty-eight hours? Apart from this question, the writer 
makes a proposal that these two layers of the outer zone of the secondary wall will 


AG fi t 2 RE Gh 8 65 & MS 765-766 B Ha 27 4B 3—4 HA 


be named (1) “Early outer zone” and “Late outer zone ” taking the general cell 
wall development into consideration. 

(2) Observation by staining. When a transverse section of a matured summer 
wood of Pinus densiflora is observed without staining on the slide glass mounted in 
water or glycerine, we shall be able to distinguish only three layers of the wall. 
The true middle lamella, primary wall and the outer zone of secondary wall are 
altogether combined and intermingled. They make one transparent body or layer 
which is the so-called. middle lamella itself of the older botanists. The central zone 
of secondary wall and the inner zone are able to be distinguished. On the other 
hand, staining helps us more or less to differentiate those layers in question. 

Safranin, Delafield’s haematoxylin, and malachite green will stain the so-called 

middle lamella deeply. But these stains are not qualified for the solution of the 
present question. Phloroglucin combined with hydrochloric acid reacts upon the 
softened material a little weakly. The reaction color is deep on the region composed 
of middle lamella, primary wall and the outer zone of secondary wall. By way of 
this reaction approximate lignin locality can be seen. In this respect the phloroglucin 
reaction and the ordinary staining seems to have parallelism. 

‘When ‘the section is treated by Haidenhain’s haematoxylin, the circumstances 
are different. Fig. 2 (left under) shows the transverse section of the softened summer 

~ wood of Pinus densiflora stained by Haidenhain’s haematoxylin. In this photograph 
we can see the middle lamella deeply stained together with primary wall, the outer 
zone lightly stained, and the outer portion of the central zone deeply stained. The 
reliable identification of these layers is not accomplished without polarized microscope. 
Lightly stained sample was convenient for this purpose. The primary wall itself 
can not be distinguished from the middle lamella in the ordinary light because it 
is stained as well as the middle lamella, but when the nicols are crossed, there 
comes out the primary wall as a feebly bright line in the so called middle lamella. 
Note should be also given here that the outer zone of secondary wall is often stained 
as two layers by Haidenhain’s haematoxylin, and the central zone is found as 
composed of several layers or “Lamellae”. Thowgh in respect of the latter details, 
descriptions are not presented in the present “paper, it may be supposed that the 
formation of these concentric lamellae are related to the day and night stimulus as 
in the case of cotton fibers.@a) 

As the second preferable staining, iodine potassium iodide solution accompanied 
with 60% H.SO, is recommended. The middle lamella together with the primary 
wall becomes reddish. brown in this stain, while the outer zone remains in a little 
lighter tone. The two layers of the outer zone are easily observable in ordinary 
light. When the non-cellulosic constituents of the cell wall are almost removed the 
wall becomes purple brown to purple by this stain. 
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(3) Observation of young shoot. Transverse sections of young shoots of. this 
spring were observed. Sections were cut by paraffin method. Softening procedure 
were not applied. It should be emphasized that the cell walls of the cambial zone 
are almost dark in polarized light between crossed nicols. They do not show double 
refraction. The state of things is all the same also in the cambial zone of the raw 
twig aged ten years. On the contrary, growing young xylem cells are very bright 
in polarized light. As can 
be seen in Fig. 2, (right 
young tracheids are high- 
ly bright though the cam- 
bial zone is almost dark 

In this photograph, § 
the cell wall of the young | 
xylem is likely to have 
two or three bright bands 
or layers. In one cell 
wall two bright bands 
can be seen which must } 
be the outer zone. In 
another cell wall two 
bright bands and one 
feebly bright band can 
be seen. This _ feebly 
bright band outside of a 
cell must be the primary 
wall. From these facts 
it may be proper to con- 
sider that in the walls 
of cambial zone the fibril- 
lar orientation is not yet 
well accomplished, and 
as soon as the tracheid 
is in formation, the cel- 
lulose crystallites and 
fibrils are put in order 
and thus the primary 
wall is formed. From 


; Fig. 1. Pinus densiflora: transverse section of summer wood : 
the fact that the primary above: observed in polarized light between crossed _nicols. 


wall as previously des- below: treated by 60% H2SOx4. 
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that we had better draw a line between the terms “ Cambial wall” and the Primary 


wall”. We are apt to confuse the “ Cambial wall” with the cell walls of the cam- 


Fig. 2. Pinus densiflora ; 
above left: transverse sec- 
tion of summer wood 
treated by 17.5% NaOH 
observed in polarized light 
between crossed nicols. 
below: stained with Hai- 
denhain’s haematoxylin. 
above right: transverse 
section of young shoot 
observed in polarized light 


between crossed nicols. 
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bium and cambial zone. The development of the wall layers in young tracheids will 
be as follows. When the cellulose crystallites are well arranged in the primary wall, 
immediately bigins the secondary thickening, and in the first place the “ Farly outer 
zone” is constructed by apposition of cellulose chains in the transverse direction or 
nearly so, and after this perhaps some resting stage follows so far as the cellulosic 
constituents are concerned, and in the next place the “Late outer zone” is ready 


for formation. 


Summary and Conclusion 


(1) The wall structure, especially the wall layers of the tracheid of Pinus densiflora 
was observed microscopically. 

(2) The outer zone of secondary wall was found to be composed of two layers. It 
will be proper that they are named (1) ‘“‘ Early outer zone” and (2) “Late outer 
zone’’. ‘The formation of these two layers, as well as other layers, may be due 
to the photo-periodic stimulus. 

(3) The primary wall can not be distinguished by ordinary stains, because. it 
behaves alike the middle lamella against general stains. 

(4) The primary wall can be seen by the use of polarization microscope, and it is 
more clearly revealed if some swelling reagents are applied. 

(5) The cell walls of the cambial zone have no double-refractive nature. It will be 
attributed to the fact that in the youngest cell wall, cellulose crystallites and 
fibrils are not yet well oriented. 

(6) The primary wall of young tracheid shows birefringency. We had better make 
distinctions of the ‘‘ Cambial wall” and the “ Primary wall’. 

(7) In discussing the cell wall structure, the term “Layer” may be used generally 
in any case. When we treat the secondary wall of woods such as Coniferae, we 
had better use the term “Zone”. The use of the term “Cambial wall” should 


be restricted only to the case when we treat the cell walls of the cambium and 
cambial zone. 


My grateful thanks are due to Dr. H. Okada, Director of the laboratory, and 
Dr. Y. Ogura, Professor of the Tokyo University for their helpful suggestions and 


criticisms. 
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Some aspects of behavior of the protoplasmic 
streaming in plant cells* 


By Toshio HAyAsuHri** 
PK fk: Faia Mio GU Ric Ht SSH OMA 


It is generally known that the protoplasmic streaming is active in adult cells 
but is not conspicuous when the cell is young. Though the reason for this is not 
clear, it must be due either to the difference in the physico-chemical nature of the 
protoplasm in different developmental stages or to the difference in physical factors 
such as the size of the cell, the development of vacuoles, etc. 

In the present report, special reference has been made to the behavior of the 
protoplasmic motion when the cell is bound off into smaller fragments. The inter- 
nodial and leaf cells of Chara Braunii and those of some unidentified species of 


Chara were also used as materials. The unusually large size of the cell which we 


used permitted us to perform the operation of binding off the cell, an operation 
which is impossible with ordinary adult plant cells. 

The rate of flow being sensitive to the change in temperature, in all the follow- 
ing experiments the cell was observed in a small water bath kept at 27°C and placed 
on the microscopic stage. 

I) The rate of flow in relation to the length and width of the cell 

The length of the internodial cells in nature varies from a few millimeters to 
100 mm or so, the diameter being 0.2-0.4mm, while the leaf cells are usually several 
millimeters long and 0.1-0.2mm wide. The protoplasm in all the normal internodial 
cells having the diameter of about 0.3mm flows nearly with the same velocity, 
namely 75 per second, irrespective of the length of the cell. 

This situation can be demonstrated more clearly by a method applied by 
Linsbauer (1929), in which the cell is bound with a hair or silk thread. As a result 
of such an operation the cell is divided, without serious injury into two or more 
fragments. Such a procedure seems not to affect the activities of the cell. Each 
fragment thus divided not only survives for long time, but can even grow, under 
suitable conditions. In this manner, we can make cell fragments of any size we 


want, even smaller in size than those produced naturally. 


* This work was aided by the Grant in Aid for Fundamental Scientific Research from the 


” 


Ministry of -Education. 
** The Biological Institute, Faculty of Culture, University of Tokyo. 
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The rate and direction of the individual streaming in each fragment remain the 
same as before binding, provided the length of the cell fragment is above a certain — 
limit. Fig. 1 shows the relation between the rate of the protoplasmic streaming 
and the length of the bound off cell fragment. From this figure we learn that the 
rate of flow is almost the same as that in the normal untreated cell, independent of 
the length of the fragments, if it exceeds 1 millimeter. 

On the other hand, there is also a certain relation between the rate of flow and 


the diameter of the cell as shown in Fig. 2. 
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ID Protoplasm volume vs. cell volume 

In an embryonic plant cell the space occupied by vacuoles is rather small as 
compared to the total space of the cell. This means that the ratio of the volume 
of protoplasm to that of the cell is high. This ratio, which may be called “ proto- © 
plasm cell volume ratio”, gets lower as the cell grows. 

When a Chara cell is subjected to the centrifugal force of 900 x g for 4 
minutes, practically all the streaming protoplasm is forced to accumulate at one end 
of the cell. Thus we can readily determine the volume of the protoplasm involved 
in the flow. As the cell volume is also to be measured without any difficulties in 
the case of Nétella, we are in a position to find the ratio mentioned above. Fig. 3 
showing the relation of the protoplasm volume to the length of the cell reveals that 
the volume of the streaming protoplasm does increase as the length of the cell 
increases, but the cell elongates more rapidly than the volume of the protoplasm 
increases. 

.Therefore, the “ protoplasm cell volume ratio”, decreases as the cell grows as is 
seen in Fig. 4. The gel protoplasm, forming a very thin cortical layer of the proto- 
plasm in which numerous chloroplasts are anchored, is not included here. 
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Ill) The behavior of the streaming protoplasm dislocated to the centrifugal end of 
the cell 

The protoplasm forced to dislocate to the centrifugal end of the cell begins to flow 

10-30 seconds after the centrifugal force is removed. In the case of small cells as well 

as jeaf cells the normal state of streaming is completely restored only a few minutes 

after centrifugation. But this is not generally true of a grown-up internodial cell 

in which the streaming stops sooner or later, having covered a distance of a few 


millimeters as the coagulation of the protoplasm takes place eventually (Fig. 5). 


Fig. 5 


nodial cell, too, survives after a similar treat- 
ment of centrifugation, if it is bound off before 
being subjected to the centrifugal force into 
small fragments not exceeding 5mm or so. 
When the internodial cell is not bound off in 
advance but is bound off immediately after the 
centrifugation at the locus near the centrifugal 


end of the cell (a few millimeters from the 


centrifugal end), where the protoplasm is accu- 


A: While being centrifuged; mulating, the smaller, protoplasm rich fragment 
B: 5 seconds after centrifuging; 
C: 10 minutes after centrifuging; 
(P: Centrifuged protoplasm sol; 
CP: Coagulated protoplasm: V: tripetal side will soon die. The former has 


on the centrifugal side can survive, but the 


larger, protoplasm-poor fragment on the cen- 


Waeuole) sometimes no visible vacuoles, the whole cell 
‘space being filled with protoplasm, while the latter has only a very small quantity 
of the protoplasm. Though the rate of streaming in the smaller fragment filled 


with protoplasm is very low at first (less than 1/30 of the normal rate), it ap- 


It must be stressed, however, that the inter- 
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proaches the normal state after a few days when vacuoles appear and develope in 
the protoplasm. 

It is well known that many nuclei exist in the internodial cell. Centrifugation 
of the cell along its longitudinal axis forces these nuclei to migrate to one end of 
the cell together with streaming protoplasm, and hence the centripetal part has 
probably no nuclei. Chloroplasts are not stripped off in the force of the 1000-2000 


x g of centrifugation from the cortical layer of the cell. 


Conclusion 


_ The above results show that the rate of protoplasmic streaming of Chara. is 
independent of the length of the cell so far as the length is over a certain limit 
around 1mm, whereas the rate decreases markedly below this limit. On the other 
hand, the protoplasmic streaming in the cell fragment the whole space of which is 
filled with protoplasm without microscopically visible vacuoles is rather insignificant. 

It is generally true that the active streaming is usually found in adult cells, 
while young, small cells exhibit no conspicuous movement. Whether it is due to a 
more or less fundamental difference in the physico-chemical nature of the protoplasm 
in different developmental stages or simply to the difference in certain morphological 
factors, such as the size of the cell, the development of vacuoles, etc., we did not 
know. 

The present experiments have shown that the centrifuging and binding method 
can bring about some physical conditions characteristic of the embryonic cell, e. g. 
the conditions which are small in size and rich in protoplasm, out of an adult cell. 
We know now that the protoplasm, which was flowing actively in an untreated 
‘adult cell, flows with much slower rate (1/30 or less) under the Hae ete above 
mentioned. 

These facts lead us to assume that the absence of active streaming in an 
Bab erOnic cell would be due, at least in part, to the smallness of the size of the 


cell, and especially to the poor development of vacuoles. 
\ 


Summary 


1. The internodial cell of Chara can be divided into two or more fragments of 
arbitrary length by means of a binding method. 

2. The rate of the protoplasmic streaming is constant (78 p/sec. at 27°C) so 
far as the length of the cell fragment is over about 1mm, but under this limit the 
rate begins to decrease conspicuously. 

3. The rate of the protoplasmic streaming is also affected by the width of the 
cell. 
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4, The ratio of the protoplasm volume to the cell volume, or the “ protoplasm 
cell volume ratio” can be varied by means of centrifuging and binding method. 
The cell fragment which is unusually rich in protoplasm, or’even the one which is 
filled entirely with protoplasm, can survive and grow, but it never shows active 


streaming until vacuoles develop to a certain extent. 


The author wishes to express his most cordial thanks to Professor Bungo Wada 
and Professor Nobur6 Kamiya for their helpfull advice and directions throughout 


this work. 
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Studies on the Stomata of Fotamogeton. 
By Riyuji SHINOBU* 
fake: er ay wR WOATLC OWT 


Although many studies have been made on the stomata of the water plants, 
most investigators mismanaged to notice the presence of this organ on the submerged 
leaves and also on the lower sides of the floating leaves, excepting Sauvageau™ and 
Uspenskij'’2 who reported the presence of the stomata on the both surfaces of the 
submerged leaves, i.e., the former on Potamogeton lucens, and the latter on Potamo- 
genton perfoliatus. However, I have never seen a report on the stomata on the 
lower sides of the floating leaves. 

In the middle of last summer (1949), when I was observing the stomata on the 
upper side of the floating leaves of Helobie, I occasionally found the presence of 
some stomata on the lower side of the floating leaves of some species of Potamogeton, 
but I failed to find them on the lower surfaces of the floating and submerged leaves 
of Nymphoides, Trapa, Brasenia, Nymphaea, Nelumbo, Spirodela, Hydrocharis, Salvinia, 
as well as in majority of Potamogeton, such as P. crispus, P. pusillus, P. Vaseyi 
and P. numasakianus. 

For my investigations, Dr. Shigeru Miki gave me many valuable suggestions 
and willingly provided me with his references, I also owe him in identifications of 
the materials used in the present study. Here I express my heartfelt thanks and 
gratitude for his kindness. 


Observations and Discussions 


Materials. In the present study materials used are P. distinctus collected by 
myself at Osaka and its environs in the middle of May, 1950 and cultivated in 
the pond of our institution and they have been compared with those from some 
other parts of Japan, together with other species from various localities in this 
country with single exception that from Utrecht, Netherland. There were two types 
of P. distinctus among my collections: one** with comparatively thin leaves and 
slender stems which grew in the stagnant water (depth of water...about 30cm, depth 
of muddy layer...30cm), and the other*** with thick leaves and stems which were 

* Osaka Liberal Arts University, Hirano Branch 


** “deep water form” after Dr: Miki. *** shallow water form’”’ after Dr. Miki. 
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collected in the slow and shallow stream (depth of water...5cm, depth of muddy 
layer...about 20cm). 


For the microscopic observations, the epidermis of the both surfaces were removed 
with a razor. 


(a) Number of the stomata: In order to avoid the partial observations, the 


sections were selected from twelve different parts of the same leaf, that was almost 


matured. The following table shows the average number of the stomata of P. 


distinctus and some other species per mm_2. Y 
chalet 
a; 2 per mm2 
| —— Habitat Notes 
ss upper | lower 
Bpecics ee: uk! side's) side | mi a a ed Ne 
"eae distinctus Benn. 196 | 3.6 Osaka ehilows water Gan 
” 188 OF? ee ee water fae 
wy Shek = | hybrid between P, distinctus 
P. malainoides Miki. 207 0.06 | Ikeda and Penal 
| P. natans iT 1S6uey sO Kyoto 
” i 204 0.2 _Nemuro 
= ee 132 00 Teecue t 
P. Fryeri Been. . 135 eS.0 Riou. 
P. gramineus L.* 174 4.0 Nemuro 
P. cristatus Regel et Maack. 128 0.0 Osaka 


Number of stomata per mm? ap- res 


parently fluctuates even in the same is Paes! 's 


és é 5 ae Number One stomata per mm2 on upper surface 
species owing to the growing conditions (P. distinctus) 


aoe ee a alep eevends# on” the needle-like anabee iaiged yound leaf 60 
developmental stages of the leaves : a i 
“folded ieat gee) to naps 238 
Civaisy, 2A) hog AS ool we 
The number of the stomana on leaf bewsining to ‘open fed Bre 
the both surfaces of the leaves are hale. -opening leaf 212 
markedly variable, that is, they are ; ‘completely eeoided font 196 


numerous on the upper while very 
scarce on the lower surface which seems to have led many former investigators to 
overlook this fact. Furthermore, what is more interesting, is that in P. distinctus, 


* Collected by Dr. S. Miki. ** Collected by Dr. T. Shinoda. 
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stomata are also present on the elongated peduncle. Their arrangement and 
structure are almost similar to those on the leaves, though the number of them is 
also variable in the different parts of a peduncle. 

(b) Morphology of stomata: As the shape of the matured stomata on the 
upper surface is quite similar to those on the lower one, I have used the upper 
surface only is studying their structure. The superficial aspect of a stoma seems to 
be consisted of a pair of guard and subsidary cells, both being thin walled and lie 


parallel to the pore. 


(upper side) (lower side) 
Fig. 1. Opened stomata of Pot. distinctus. 


In the transverse section, outer and inner tangential walls of the guard-cells as 


well as the subsidiary cells show little difference in thickness, while the vertical 


walls between the guard and subsidiary ceils are slightly thinner than the upper 
and lower walls. (Fig. 2) 


i CS OTe The arrangement is one of ordinary mono- 
cotyledon types, that is all stomata lie parallel 

to the leaf nerves. On the upper surface, I 

have very frequently seen the guard-cells that 

have almost completely opened, while those of 


the lower surface are opened far less than the 

\ former. I think that the physiological functions 
Ds (\ of the stomata on the lower surface have be- 

— mm come weak by reason of attaching to water, 

Fig. 2 _ because it is nonsense to open the guard-cells 


attached to water. 
(c) Development of the stomata: As the formation of the stomata is accom- 


: plished so early that a young leaf is folded involutely fast and completly sheathed 


by the membraneous stipules, I encountered some actual difficulties in cutting 
sections off parallel to the leaf surfaces, but I have, at last, succeeded in obtaining 
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necessary Sections, after unrolling repeatedly the young leaves in the successive 
stages of development. The mother cell of the guard-cells is formed by the first 
division, and they are found in transverse position to the surrounded cells. (Fig. 3, 
A) A pair of guard-cells are formed by the second division. (Fig. 3, B) 

We could know 
that a few stomata C E 
are present on the 
lower surface of the 


floating leaves and 


they are quite simi- 
lar to those of the 
upper surface in 
shape, development, » 

orientation as well a 
as in structure. In B : 
order to solve the , A 


problem why _ such om ef 


an unnecessary organ 
Fig. 3. The development of the guard-cells in P. distinctus he 


(upper surface). A. Mother cell of the guard-cells. M..,.Mother 
surface in contact cell. B_..Division of the mother cell. C,D,E and F...Various young 
stomata in one preparation. G...Matured stomata. 


exists on the lower 


with the water, it 


seems appropriate to considar that it is apparently meaningless physiologically in eae 


the plant used in the present study as well as P. lucens” and P. perfoliatus?, ee 
but it is only a pertinacious morphological recapitulation of their ancestral habit an 
and this induces me to think that the genus Potamogeton is derived from some ! a 
terrestrial ancestor. In this connection, Dr. Miki’s opinion from the view point of ve 
floral morphology is quite suggestive and appropriate and he has given the following of 
diagram and strongly insisted that the plants belonging to the genus Potamogeton ‘io 


oe 2 ae 
a at a 


have no affinity with Helobie but they are likely related either to Synanthae or 


Pandanales : 


<= 
ae 
tt 


Potamogetonaceae Zosteraceae 
Araceae Cyclanthaceae es 
Resp ‘9 
Pandanaceae ni 
mee) 
a 
As revealed from my present study I am in a position to give a substantial support i. 
to his conclusion from my field. f oe 
i ey 
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Observational and Experimental Studies of Meiosis with 
Special Reference to the Bouquet Stage 
VI. Chromosome and plastid behaviours in premeiotic and meiotic 
divisions and duration of various stages of meiosis in Cyrtomium 


By Tosisuke HIRAOKA* 


7PM: Bic T RS CIER cc Bt sBBRURR VI vr 7 vsyvickhus 
WahKeT7AF y F OFFPMCK MTD A SH OEM. 


In the present investigation, the chromosome and plastid behaviours in premeiotic 
and meiotic divisions and the time required for each stage of meiosis were studied 
in intact sporogenous and spore mother cells in Cyrtomium with special reference 
to the following two points; 1) whether the so-called synizesis is of natural occurrence 
or not, 2) the time required for the formation of the bouquet. The results obtained 
will be reported below. 


Material and Method 


Cyrtomium Fortunei was used as the present material. Sporangia were carefully — 
detached from pinnules and were mounted in a drop of liquid paraffin or in a piece 
of agar jelly containing saccharose in a concentration of 0.19M (Wada, 1943). 
Intact sporogenous and spore mother cells lying zm situ in the sporangia were 
observed to study the chromosome and plastid behaviours in premeiotic and meiotic 
divisions. After the observation, the stage in nuclear division was determined in 
each spore mother cell in the sporangia in both intact and fixed states to estimate 


the relative duration of various stages of meiosis. 


Observations 


I) Chromosome and plastid behaviours in premeiotic and meiotic divisions. 

There are three types of sporangia as to the number of spore mother cells con- 
tained in each sporangium, that is, sporangia containing sixteen spore mother cells 
of small size, those containing eight mother cells of medium size and those containing 


only four spore mother cells of large size. The origin of these types of sporangia 


* Botanical Institute, College of Science, Kyoto University. This investigation was supported by 


grant from the Science Research Fund of the Department of Education. 
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has been studied by Manton (1950). These three types of sporangia may be found 
together in one sorus, and their frequency may differ in different individuals. In a 
Cyrtomium plant used in this investigation, only one four-mother celled sporangium, 
85 eight-mother celled sporangia and 17 sixteen-mother celled sporangia were found 
among 103 sporangia observed. As the eight-mother celled sporangia are of most 
frequent occurrence among these three types, the following description is made only 
in the eight-mother celled ones. 

Sporogenous cells are polyhedral in shape and contain a few minute fat granules 
and colorless rod shaped bodies which are distributed in random positions in the 
cytoplasm. In the last premeiotic mitosis, all the eight sporogenous cells in each 
sporangiuum are in the same stage of nuclear division. In Fig. 1, in which only four 
of eight sporogenous cells are shown, metaphasic nuclear plates in side and polar 
views are visible. Polar separation of daughter chromosomes is usually suppressed 
and the restitution nuclei with chromosomes of di-diploid number are formed (Fig. 2). 
In the most cases cytokinesis is completely suppressed, but in rare cases incompletely. 

In the interphase which precedes meiosis, spore mother cells are polyhedral in 
shape and the colorless rod shaped bodies become faintly green colored (plastids). 
The plastids make random distribution in the cytoplasm. The nucleus which takes 
the central position in the cell, does not show any visible nucleolus nor nuclear 
membrane, but it is filled with fine chromonema threads uniformly spreading over 
the whole nuclear cavity (Fig. 3). 

When meiosis commences,* the uniform distribution of chromonema threads is 
disturbed here and there in the nucleus (Fig. 4). In the leptotene stage, the chro- 
monema threads or chromosomes are in a drawn out condition and the interchro- 
mosomal spaces are wider than in the previous stage (Fig. 5). In the most cases, 
the spore mother cells are spherical in shape, but in rare cases one or a few lobed 
spore mother cells are found in a sporangium, which may originate from the in- 
complete suppression of cytokinesis in the last premeiotic mitosis (See, Fig. 5). 

In the bouquet stage, the nucleus is displaced from the central position to an 
| eccentric one. The plastids, which took random positions in the cytoplasm in the 
previous stage, come to be localized in the broader region of the oytoplash produced 
by the nuclear displacement, and in this region they form a tight group lying close 
to the nucleus (the “plastid pole”, Hiraoka, 1949). Most of the fat granules are 
found in the region around the plastid group at the “ pole”. The nucleus is generally 
of spherical shape, but in some cases, the nuclear outline is slightly concave in the 
region just opposite to the “ plastid pole” (cf. Doepp, 1932), The nuclear membrane 


* According to Manton (1950), spore mother cells undergo the normal process of meiosis in 
eight-mother celled sporangia. 
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is not visible in some cases, but in other cases the membrane separating the nucleus 
from the cytoplasm of the “plastid pole” is clearly visible. 

The process of chromosome syndesis is traceable in intact state of the spore 
mother cells, and, the bouquet stage may be divided into three stages, the leptotene 
bouquet, the zygotene bouquet, and the pachytene bouquet stage according to the 
degree of chromosome pairing. In the leptotene bouquet stage, the chromosome 
threads are attached on a certain region of the nuclear membrane at least with one 
end and form the bouquet base. The base and the “ plastid pole” take diametrically 
opposite positions in the cell. When the median optical section of the nucleus is 
examined carefully, 12-16 chromosome threads in parallel arrangement are found 
running straight in the region of the nucleus not so remote from the bouquet base 
(Fig. 6), while in the region of the nucleus remote from the bouquet base, the 
chromosome threads show whirling and irregular arrangements. In the zygotene 
bouquet stage, the median optical section of the nucleus shows that the region of 
the nucleus near the bouquet base is occupied by 7-9 polarized thick threads and 
the region of the nucleus remote from the bouquet base by thin ones which are 
still irregular in arrangement. This fact seems to show that the syndesis of homo- 
logous chromosomes begins first at the region of the chromosome threads near the 
bouquet base (cf. Darlington, 1937). In the pachytene bouquet stage, the chromosome 
threads become thick along their whole length indicating that the syndesis has been 
completed. The parallel arrangement of the chromosome threads as the bouquet is 
retained unchanged (Fig. 7). At the end of this stage, the plastids and the fat 


‘ 


granules are set free from the grouping at the “plastid pole” and some of them 
emigrate along the nuclear surface towards the region opposite to the “pole”. When 
they come to distribute themselves evenly around the nucleus, the bouquet arrange- 
ment of the chromosome threads also disappears.* 

In the prophase stages from the pachytene to the diakinesis (Figs. 8-10), the 
plastids and the fat granules are found in random positions in the cytoplasm. The 
nucleus takes the central position in the cell. The process of chromosome develop- 
ment in prophase, as has been described in fixed state of the spore mother cells 
(Doepp, 1932 and others), is also observable in intact state of the cells. For example, 
the chromosomes in the pachytene stage are shown in Fig. 8, those in the strepsitene 
in Fig. 9 and those in the diakinesis in Fig. 10. 

In the first metaphase, the plastids and the fat granules are found in the cyto- 


* Similar chromosome and plastid behaviours in the bouquet stage are also observed in spore 
mother cells of the following 7 species of polypodiaceous ferns: Polystichum gemmiferum, P. 


polyblepharum, P. Hancockii, Dryopteris erythrosora, Pteris multifida, Blechnum nipponicum and 


Polypodium Thunbergianum. 
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plasm around the spindle, and they do not show any definite localization with 
respect to the spindle axis. The atractosome ‘appears homogeneous, but in some 
rare cases, 1-2 minute granules are found within it. A nuclear plate in the first 
metaphase in polar view is shown in Fig. 11 and the plates in side view in Fig. 12. 
Though the chromosome number, which according to Manton (1950) is 123 in 
haploid, was not determined in the present investigation, more than 50 chromosomes 
are visible on the plate shown in Fig. 11. In the telophase when two daughter 
nuclei are reconstructed, the plastids form a layer in the equatorial region of the 
cell and the fat granules are found near the layer. The nuclear plates in the 
second metaphase are shown in Fig. 13. In tetrad cells, the green coloration of the 
plastids becomes very faint. The plastids and the fat granules are found here and 
there in the cytoplasm. The nucleus is uniformly filled with chromonema threads 
(Fig. 14). In spore cells, the nucleus takes an eccentric position near one end of 
the cell (Fig. 15). 

II) Time required for various stages of meiosis. 

In Cyrtomium, sporangia which form a sorus may be in various developmental 
stages, that is, some contain sporogenous cells, some spore mother cells undergoing 
meiosis, while others mature spores within. In 468 sporangia, each containing eight 
mother cells, the stage in nuclear division was determined in all the mother cells, and 
the number of the cells in each stage of meiosis was counted with the result given in 
the third column of Table 1. Assuming that the longer the duration of a certain 
stage in nuclear division is, the more frequently the cells in this stage are observed, 
a relative duration of various stages of meiosis is calculated from the result men- 
tioned above taking the duration of the whole meiotic cycle to be 100 (fourth column 
of Table 1). In view of the fact shown by the observations of intact spore mother 
cells undergoing meiosis that the actual time required for the first anaphase is ca. 
27 minutes at 20.8-23.0°C, an approximate estimation of the time required for 
various stages of meiosis is obtained, as given in the fifth column of Table 1. 

In the preparations prepared after the agar jelly method, it was easy to keep 
the spore mother cells intact for two or three days. In favourable cases, the process 
of nuclear division from the leptotene to the pachytene or the diplotene can be 
traced in each cell. For example; a spore mother cell was in the leptotene stage 
at 1.40 p.m., May 18; in the leptotene bouquet stage at 6.00 a.m, May 19; in the 
zygotene bouquet stage at 7.30p.m., May 19; in the pachytene bouquet stage at 
8.00 a.m., May 20 and in the early pachytene at 7.30 p.m., May 20. In such cases, 
the process of appearance and disappearance of the bouquet arrangement of the 
eae eae tee a ae ha ae Py gene 

itt process no sign of the so-called 
synizesis is recognizable at all in intact spore mother cells. 
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Table 1 
Stages No. of spore mother No. of spore Relative Approx. time 
cells and tetrads in mother cells and duration required 
each sporangium tetrads found (in min.) 

interphase, vce eck es ee. 8s 512 13.7 1233 
Preleptotene stage.................. 8 232 6.2 558 
Pepeqeetian wit ey. tates. G 232 6.2 558 
Leptotene bouquet ............... 8 360 9.6 864 
Zygotene bouquet .................. 8 400 10.7 963 
Pachytene bouquet ............... 8 320 8.5 765 
Pachy tenes. he keel be 8 272 7.3 657 
Diplotene ...... ~ eee banetaseee ss 8 24 0.6 54 
Bireraene sees oa ur So 8 34 0.9 81 
Dialkinesigs Meyases ee see acts 8 52 1.4 126 
Hire: aletaplase. Bene Gl. 8 80 2.1 189 
Birstranaphascme eee eee es! 8 ibe 0.3 20 
LEVIES SGI Woy lorsiste> Sena tle eee 8 28 1.0 90 
Interkinesis and 

stages of second division...... 8 144 3.8 342 
Stage of young tetrad............ 8 552 14.7 1323 
Stageret wold tetrad Ue .0+.2.6:- 8 480 12.8 E52 

3744 99.8 


A further study to culture in artificial media of detached sporangia is under 


investigation. 


Conclusion 


I) The question whether the so-called synizesis is of natural occurrence or not. 

Bléar (1930) has had a doubt about the existence of the so-called synizesis as a 
normal process of meiosis and pointed out that the existence of the synizesis, if it 
really exists, must be demonstrated by an observation of appearance in the zygotene 
stage and disappearance in the pachytene stage of the synizesis in each cell. Our 
present observation along this line shows that the chromosome threads fill the whole 
nuclear cavity and no sign of the synizesis is recognizable at all in intact state of 
mother cells in the course of appearance and disappearance of the bouquet arrange- 
ment of the chromosomes. 

II) Time required for the bouquet stage. 

There are a few reports on the time required for various stages of meiosis. 
Jaretzky’s reat (1930) covers the steges from the diakinesis to the first telophase 
in Alnus, Rosenthal’s result (1936) the stages from the post synizetic stage to the 
tetrad stage in Anemone and Steinitz’s result (1944) the stages from the pachytene 
to the tetrad stage in Tvadescantia. Unfortunately, these results teach us next to 
nothing about the duration of the bouquet stage. According to our result obtained, 
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in Cyrtomium, the bouquet stage lasts more than half of the whole prophase duration 
(preleptotene-diakinesis). In view of the fact that the syndetic chromosome pairing 
is accomplished in the nucleus during this stage, the above mentioned fact analyse be 


taken to show that it requires a long time for the syndesis to complete its process. 
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Explanation of Figures 


Figs. 1-15. All the figures are photomicrographs of sporogenous cells, spore mother cells and 
spores of Cyrtomium in intact state taken with an apoch. imm. obj. of C. Zeiss (2mm, n. A 1.30) 
and a periplane oc. of E. Leitz. Magnification, 720 x. 

Fig. 1. Last premeiotic metaphase: Fig. 2. Last premeiotic telophase: Fig. 3. Interphase 
just preceding meiosis: Fig. 4. Preleptotene stage: Fig. 5. Leptotene: Fig. 6. Leptotene bouquet 
stage: Fig. 7. Pachytene bouquet stage: Fig. 8. Pachytene: Fig. 9. Strepsitene: Fig. 10. 
Diakinesis: Fig. 11. First metaphase, polar view: Fig. 12. First metaphase, side view: Fig. 13. 
Second metaphase: Fig. 14. Tetrads: Fig 15. Spores. 

p, plastid; pp, plastid pole; pl, plastid layer; n, nucleus; c, chromosome; bb, bouquet base; 
e, equatorial plate; a, atractosome. 
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+RAVBRICLATA? Fe AKC OMe 


Hideo TORIYAMA: On the abnormalities of Spirogyra cells caused by saponin solution. 


PR= OAM RST RRIOwW TT, Dic AMEOM MED D0 FIV T 
WS o Aintabelc teu Clk Boas (1920), 1922”) 2p SHAAN Oe, SCARRED PAE 2 HAY 
RET RK= LOE MALU TW S (1920)?, RA R= - (SB ARID IRA FR 
DLC AVF YY, PVAF VYOABA FHRESAI SYA LUNCTWS, Korter & Scu- 
RUTKA (1923) Davasyy VOWS Ze we UTORS, 24a Muntuiu (1933)9 @o 
Helodea canadensis, Spirogyra, Allium cepa. #0) 7 ) % ) vy SOB PEXK RSS PR =v 
FD EDR SIUTWOS. TERIAY R= > OPA DS 7 4 % Fo MICRA Ee BU 
HSLOLRHRURD CIN EC HMT SI =HOMALRET So 


MABRRRAS > MEE UCAS ARO & Oe TKK CHEE UK, OF OE 
BVM AROK, EISURKDOYY—vic cc. OF X=> AHS (0.1, 0.01, 0.001, 0.0001 
0.00001 %, ATE UTKWKOA, pH (kIT 5.3-5.4) OMRINC AH, Dacre i Ku 
40 mg DOA SEMAN ATR Lio RDI * IMA SBOE, SIBHE 2 


2 


© BRAKE eR 
RE ACER BEAD 3 YA WEIE TT KSB & A eg 
HK Arist Hit 2000/sec. & 30 FH t~-c DRAKE IC TA BEI PAN Fg 
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WIC Lic H— ERLOUMOMCHE EASA, LEIBE DIETER, HICH CREO 
HN{ROt. MASEERIS 4 LA, ANDO. 

RCE RRUBSE: 1) 0.1, 0.01% kok LoOlk 45—60 4 CAH 2M ayb Omn< 
DHS. BORA Ube EL LAN SRCEE L, An 
BEL OMNIA SK FUCA AD ES So b Od < BH 
UTA LES LOLHSZ, TNGV05 tr—08 € 
VO) ASP AUNCRO CT BIRR THe ESR, Ris 
7M AT SE AMINA ORISA LAW CHa 
PADRELA MARO IVA APHRPASa=Y LAL 
DOLVEMCKES~EDEHDUNS, 2) 0.0001, 0.00001 % 
TAIT EROT & DK 40 NER tT Ba UM ee 
SHO, FICHeeADIBINL, BORNE & tMile & Olu 
AUS BTS LORDRAONS. MOINCE 
ZMH KE SED LR EBD. 60 HABE BD 2. a,b. 0.1%, 45—60 # 
BWREBY DH 3) 0.001% CROKE & Ol 40 HME CI ETE FO UWODS, BANE 
TEGIAD MIS SE ORD S. COMB TAL BMA MID B 6 Be DO ODS, WER 
LIME EPR EBD, LGR 05 OAD CANS & 51 Wa On 
COG EEE HES, RN HANS RAK Ar SDA b OMS, HEME ALR AG IBY eikR 
anny PE RII UC MMBE DBCS | LUGO AM % 0.05~0.1% O72 41 ~ HK 
Ot 2r5 GRLO (a) BREA ey Rr hea a7Ay4 Y OMI % ESS He 5 
ED (b) KLORMED ENE. HIE HOZAIC KY av ay RU AM 
OVNI. KSLOL EDN}. th Boas (1920)? ho =v (rho NII TT vb FT YD 
Ava v HOB 2 IBDT IL eREUTH So BN eINAS EBS Malaga < Aas 
PUAN ALE & OE EDA CH Sd, TERME 
(ite BA Bo (b) WOM OT 2 MARBeaTC 
DSo TRA vMIPCAMMBILA & H Gtrvad‘, WHA 
ILUIDO Z SOR 541 S_ S0—100 PFI TC 
tl Med ROB 4 MOM ¢ FUKIEZ AS o id 
Me 15 WIG AS ae 72 EE UE WO BEDING & SANUS 
SRA LGR EPS DREW) RITZ =A VHNEPROEH 
LMd ome FOF ATH AY OUMEAL, ANNA 
Ope DITORW. UM Lich 4 Alc @ 
ny < FEN DIC OSes & O ANN PSAs CL) 

13. Mo LHL. a. 0.00195 60M =» DUET SLOSS. MAUNA MIA eK 

Pee Low SZ eOL Dns. Rie 4 Ma, b Obn <¢ Sebi 

QO— MID YES ZRADSS. lib D Bek SANE CEE UC AD ROM IGRI OD VA | 

2vICkSRHOKbLEDNGo AML EE Ze VEO THERA D RUNS DOU, AMET OD ZAC O 

fob b, MAO AML ES SMT D FMD WES WIL EGAGNS. WMULOM, 
BLA HID WER ORB AO HED ES FDRG MOKA OFS 0 
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WY Fa RR Re Kay OMG FRO“ Wir, WGN Yeo), 
DD oA YM KOTHIB & Iki Ute, 

2) 0.1%, 0.01% MEM 45-60 4) CHEE PEK ARICB EHS. 

3) 0.0001, 0.00001% (& 40-60 RINIRICBOT B78 ESPN ROKABRW 

4) 0.001% (& 60 REPRISES T LEA IC EE 2 Bt ABOS y =~ BAOAMMB 
WES LD S_ 80-100 PRNNHE KI, H1M c,d RO 4 MOMs BIE BELLY 
Bo COBPMNCA Shr SHWE ES BEE AROAL, MOL, HER ONERO PR SH VLE 
SBAILBIIBOALOzb eM bnrS, REDCAR Bie D HY S RV S ME Oe 
LUTE OE RRS SKU CHS— 


Summary 


_ The present author observed the effect of saponin solution upon Spirogyra cells. 
In 0.1 or 0.001 per cent solution cells suffered damage after 45-60 minute, but in 
0.0001 or 0.00001 per cent solution cells were not affected even after 40-60 hours. 
Chloroplasts of younger cells were coagulated in 0.001 per cent solution in 60 hours, 
and the cell sap which contain tannin substance diffused out of the cells. After 
80-100 hours various figures of abnormalities were observed as shown in text-figures 
Me Ced) and 4. "The chloroplast and cytoplasm were both protruded from the cells 
forming thin protubelances. These phenomena’ are supposed to be the effect of 
saponin, which changes the colloidal condition of the protoplasm and the cell wall. 


ae AK 


1) F. Boas: Ber. 38, 359 (1920). 2) F. Boas: Ber. 40, 249 (1922). 3) F. Boas: Ber. 40, 
32 (1922). 4) L. Kofler & W. Schrutka: Biochem. Z. 159 (1925), 5) O.B. Munthiu: 
plasma 18; 441 (1933). 
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ASF He LEBER TRA Day BUSEY ge* TI-1 
SiO al ees 


‘ Shiuzo MASUMOTO: Taxonomic studies of soil Actinomyces in Japan. 


FS C1943) (RAS BANE D> BAPE LIC CHIRAC, t OIE MAS ARBRE J 
S, BO IKES SL LOUDER & ie SN SSRER ICO CHF OME, 2D KU aRES 
4 OMREBRIK LOCA ELEN MH OZIER RA TOS. AMC TRE KO 
LEZRORBHKHO PH, HE EBS IREIO ahadk & (E(ESERI AKT SLO AMBMETS © 

PO fs 4O Td, THENCE RB Cie, acd S BND type culture & SHC 
BANS SHB CS EDO, Tit SALON EH ERNST S Hebe LOK, 

AWALOBTNI4D, AE AS 2 dO AI MBde HAE, SOR wb 
THEA eH, RA GSH On Rie Ss SRE R, BCs Ba 
BE UCHR FE SO FAKE BARRO CED K DU RHORERIT So 


HEBER UARRA EK 


SoH: AOA HE LT Krainsky (1914) Ru! Waksman (1919) OMicsk & lee TF SAS, EP He 
MoD SM Ka sw ICAL CA KMRL AE A CLGOCLO EA CARLES, OK KARA 
Ofir OHA BRL CON bOWBELOMMICAFUEE MZ LOE AM CHMLALe. Tee 
AG 5 GOBCH v> 7c HERE LEO MRR & IAF 6 

1. ERRSEK: HeWE (oy mu—-, And) 10g, NHiCl lg, KeHPO, 1g, MgSO-7H20, 0.5¢, 
NaCl 0.5g, CaCO3 lg, @izk 1, HK 15-20g, pH=7.0. W ROM MAH CMA CV RYT 
t pH & 7.0 eRMMLeE. AE Waksman yp Synthetic agar CPB DUC IL & INR Fe % 
OG Waksman 422 EL LCP OMMRE GRCAPHEROR) CMBOMCMO RB, 
6 POR CEERI ERAT SCL EERE RAIL CAMBER ERN LE, TORCH 
eA, REBEL LCG BIC LOCAL UA OKO ry easy a te C1 He 114 
~- VBR) EA 

9 FV RNY TY ERY RR: FIXVY lec, Y= viyr vx 10g, NHC! 1g, KZHPO, 
1g, MgSO -7H,O 0.5g, 877k U, $eK 15-20. AHREIL A BST 0 FETT OME OG OE Me 
0, Umer nreBZoMreic AGF EMOBRAnshAeLALTHS, j 

3. FVeVY HARKER: FY Yy 10cc, NaNO3 1g, KzHPO4 1g, MgSO4- 7H,0 05g, Aint 
1, $e 15-20g. AHRER Cie MAG L MICHA Ne GHBOMIVEM ICR 2 MADE Sr So 

4. APeESE: WAVE 10g, T~-S>4Y 0.5g, KzHPO, 1g, MgSOq-+7H20 0.5g, Ata WU, FER 
15-20g. Arheeedtia, Krainshy Ru! Waksman OFM KM PERCY LKRE MAR EOCH OT, Hs AS 
TC OBA DE BIC IPT CHV, WERORFICI LHL CWS 6 


* RPE EO —-FBIt HAE MAH KAS TW So AAS (LB BM 18 PAR A Gy SCAR BE Ft Chet 
2) HES FICE LE LO CHS MH, COB ANEL 1 VHS HO KICKOK LOCH So 


EAL eee = 
ce pe ore ore =, Se Mech er 


Soe 


ee sagan 
PS Ee gg fae ree 
DeeeT ei es, ee eae ar a 
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he ta ay 
we 
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Weta by eS att aah 
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5, YORE. WPS HERDED 102, (NH4)2SO4 22, K,HPOs 1g, MgSQs+7HO 1g, NaCl 1g, CaCO3 
39, SEK 1, SEK 15-20g. AHEM Waksman OMAMY CHOC, FI 7-ECOPEME ARTS 
IKJNVS 9 TU CRAMPRARAAPHKORALELL, WMOu Ph OFC BC BIE AP RI & TBI 
Lite THER b AREER ICP CAB ICE  LEWRITS— GEOT DDS PIC T IL ARTF IK Ds BR 
(mE X SHIRE CHS, 

6 FAavRK: xN7hY 10g, H=+x- 5g, NaCl 5g, RIK 1, SEK 15-202. ABE bic 
RG SEAR © RGAMA—HE CHOC, MOREMERTCLALW, Hs Cc OMBACRU CMS h 
SHEA MOAMIFRILICHG SK SKBEMERAILTOL, RAPHROBRTAAMS THAT, REAM 
PFSTCLEMHOCUMOMIMECELYo LelLPALM ET MARNE GRU KOAME ARS Sic 
WU re BREIL CHS, 

7. HBDSe: EEGSMe ar DHCHIRI (UKE, SEAM ICL CMRBICANS, ABAETC 
it bat OMA GBOUMINSBSACOBMRRE GREBE) BHCHS— 

8. FF Y; VFFyY 150-200g, MMR Li. Hi ARATE BR OI IC AMER AER 
OLEH Oh 53 & MRF S AN CHRINT So 

9 F7HAPSL: HWMOLAKRAZAASMAPPEL TS. APSE CABRARBOE DK, AFL 
Ove], BWM (NT bv {b), FFLOH OBE HEAR ERIKA IM, WKMRAT 2 AY OBMECES 
ROBE) Be MRT S 6 

10. Haha day: FA avicHeh 1% MZ S. TARA CKBARROED ic, WA K V 
ROB KOA Me ARTS DIMMS 6 

11. ERRHK: FOWRSE KP IEK e BR HERE CSE RK £ eIc HL LCRA AAe RT SOKH5. 

12, Fueyvv3HK: FIVxXVY 10g, FANFH#Y 0.58, Fuyvy 05g, KeHPO, 1g, MgSO, 0.5¢, 
NaCl 0.5g, 28797k 1, 3EK 15-202. ARRAS Fey se -¥icCkLocCF avy Pb BADE 
RU4G fs OAKVAPE BSE CHa * Far RHR) CUM SH Hee ARTS MICHMOS © 

HOME: HERR ICIAHES 30°C OIE, VIF Y OMSIC O® 20°C CHILES 

RM: TM lO NDE MARL, 4 OM MN ea LE OME e adm Lic o 

BHO: KRW CkLO CMAN 5 HHKleH1 HR IM~112 4H) cH~XKE Dem Te VY Bible 
Boab, TRUM KEM, Wc chew GHW AH thi & AIO HERS 1c HE5— 47/86 
AOA? E BE ONG CH V, 60 dil. 60 LA CAM CH SACHE Vj} Pe Kb, 

SPSS: REPL OVEMR (ENE MIR SBICKOL SRAM 

1. @m: com Poteet aEHe UHRA CRC x7 ey RES) EHLCUSS 
HH (1943, 107 A) MEHR, PAF YL CRU CHEARAKECH HAL A—AROB 
LCHSURLMROM, COLSKCHAZSE OCHS) ONFEABREVUMTS MRE 7 VEY RAR, RM 
BYSZLOUTIRNEY RA (Achromogenus)® #5 1385 

hadOoF oy YRERE MA CHIERRETSL, LORRI S72 eH x ARO WP IE PP 
eC COMME MRItk, THKRLCT FH eY zac Mts Kwe—e L_cHpit BRav 
ROOK. CILCI BEF RAML AF PYF -VOPMEAT SBME SZCHRAkw, Cc 
HBS SMS ICHAT S 9 

2. RRO RIA: JEAWE CK2HPO4 0.5g, MgSOq+7H20 0.5g, NaCl 0.5g, FeSO4 + 7H,O 0.01g, #& 
Wak 1) 1c HS NHyNO3 01%, SRMOPRU 1% EMA REEREL, Myc KEKE IMA te IN RISER & 


Ase 


C1) HS ORTiclHt No. MUS, WES Olt No. EMG, WHOM LRG kK, 
(2) BL CIZ PEF RAMLAOTHEM, CHEKPRT 7 Bey x x (Achromogenus) HLW-S— 
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Fawko 1 ROMRLBSIC LT, ILMRROPERWHRE Carvey, RHROPM EBA eo 

FEC SEHD (1943, 120~- >) ERRUAH OF Nic Mt 4 BROS ChveE SI, Z 
REORRBAHAIcC BS Ss AROMA AM bOCitte 6, BRET CLBHS, AHEHICL EO 
PIAS S— El Actinomyces voseochromogenus \ChAs 3 RR OAR ISLE AI 8 EWC us 
4 a, No. 40 RU 68 Ise FLW KIC Hv. CLR FLA & & CONHAE ECS GB4H8). MIL 
CHUB CMICB HS & GABbHS No. 165 APM LHP ESLWANN eDOCS TEMEMPRRE 


451% A. violaceus-ruber \C}RF 5 BWKKO PER 


= () ge FE TE we | Qe 3 IR O Fl Al 
a CREBA) | Ta See On a ee 
| ae b fas He + L He AE VY. 
| Wow” ZG 1" + a + ae 
| 39 (2-b) a + a + es 
| 2-c + = + + + 
| = - on - aaa a ae pales a= 
2-e + + + + + 
| 


hey ct Bap, th: Be +: HE: RD CHU. * MHRA BMLAWV CLASS 


BL CRORE, WS LOWED, DHrERRAABNO DCS, KR ico TMS OCT 
vet SB e2n 3, LM Act. roseochromogerus OPK itz OPMIC, HOHE, ~~ = y b Ici 
CECHEL( AAP SMRL, CHEMALE CU ARE BEET SH, BES ARTIC ANTE ICs TC OT 
fi OSE ICS SRM OMAcCKMBL ttre. Hie Act viridoch romogenus \j&s > WRKO 
ASR IL GME BUA LUE, CHEK CAINS SRS S GB2K). LP LO OMAK WHEE 
Fo SRIEIGE OBR BAL TW inves 


46,2 32 A. viridochromogenus i JAF % iti HIER OPEN 


ae. || Cashes eR Oo A A 
eM Ceipamee)| OMEA | ly)] wom | on lao 
No. 20 (20-a) | PR Rt ee eee. + 
61 (20-b) | a ae 4 ar Ee | age + 
55 (20-c) | # ® = us + us ee 
116 (20-d)*) APH it cial en are 
36 (20-e) | me #8 te tH tt o a tS eee 
85 | # & = ay a aT > eee 
99 et iota Ik ee ee ee 
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5. FRR Kv ORR: CORBCHy SHB a7 eer xe nzMe Ty 7 ueYPxra~RMe CHE dV, 
GHC A avIC RMON 1% EMA RIBRRE Me CRRL ROMA CAT 1 AY EMS CHE 
VAM O43, pH FRI O HAE ME Stk, TC OWBH IM AMT RK (0.1%) + He 1%) 2A 
VeCRRLE, YOM pH HRM B.T.B ENV, 

“4, HOME V OMtTOME A: HESS RCMIC 7 2 UY FIRE A THMPAL T HTM ERL eo 

5. MRR EY OMMIMRIR: HitewIcitsee Lc, MAHE+NaNO3 (0.126) + i HUE ete BE 
A—5 WT OPMIRERPEICL, ZICHRET IKE 2 2S 2 CHIMRORH ero Ko 

6. TMI: CARAS + NH4NO3 (0.19) + Pew + FEA) ICHEL, JL% 2 HE GRC AE OER 
UX OFF OIEK & ERO CEM DY Y ADK O AG & BUR L eo 

7. RABRDREN: FANT oma perry OF (CHUE, WEEE, We(LEB OWES ce, 
th EPLON 7 bh {6 CBWE) BOE, GUN, WEED FARE Leo 

8. WHO RUEN: WHERE ey, --CEMEL, CHKCPMRI-SHAR ADR 27a 
DAME IMAC, WH DAH SRM RIEL IOOM br R UBD Ollg GREP Had & TK RELI O BAD 
RCW SBAME ONG) CME L WHAT HO ica OBA Cc OMe mm CHbDLKELOCHS_— 

9. RBH MEN): BAR LE 74 2 ySKCP RON A — RIM ZI HRA LCE IR O FL E 
Yay UMA CAAICKE St, Cc HEM LARK OND SW ic eoOk bOR BE, £5 CHO EO 
eIePEL LTH DLO 

fiver ie AA fee: Omeliansky HeyercU HOO Cc, CHiCRPML, PEMOWLEHe. 


cn?) 


Bult 
cu 
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ASE CRAKS SAMOTRRHME EN PKS HM KRU CHMinkMCS aw, PEOMW KER 
ALM As Bate Cus SHEE LAL CADRE ICL, POSER ORRICK OC APHIE Siri 
TOMA LSS OC, PRHBOMV AHS, KD CHeACHS Re Pichd tc LiclLeo 

I. Actinomyces violaceus-ruber Waksmem & Curtis (1919, p. 160); Sny. Act. violaceus 
Waksman & Curtis (1916, p. 110); Acté. coelicolor ‘(Miiller) Lieske (1921, p. 28); Act. waksmanii 
Bergey et al. (1930, p. 489); % Bergey’s Manual of Determinative Bacteriology, Ed. V (1939, p. 

867) mkHIE Act. tricolor Wollenweber % |i} fiCH StU 55 

Sy RHE: «~=No. 2 (2-a) LH, No. 39 (2-b) HEM, No. 2-c Mitib, No. 44 (2-d) Je, No. 2-e faz 
$k O +, No. 2-f, No. 2-g, KHHk. 275: PPM OLMER MIRE CH 5, JGR OR HFSEK): WRG: BLO 
BEL Copen type) (Hl RUB2A) HWcLeECAVCLERBS HLH) 

DEF: GIN, 1.0x1.2p. 

SESSPAAL: (S24 UT No. 2-a iii Te), 

1. FRWRSEKR: Dee GRRE): FOALS RUMI G GS 115 Mit 116 (5 A), VRP 1175 A) 
Si (QU): AMPS RES, KS) REPOS ICHS, REO HA: tho 
HRBEAIC vs CL YEE ROTM Cb Sa, AINPEAL ICP TRG RIL OF fF ER 0595 6 
EBS, EPCRA O BRA BNSSTCEBHS, 

2 TFVeEVr + FvYea=VRRR: Ie: MH (5H) wee 49 Ls 62), ERBcBALED 
(15 11), RICA (115, 116, 117) £5, «=A WS, BHR. GH te, RMIT (33) 2 
%So ROME: BRGIKICML OT, Mee YyZ (60 Rig 69), RScKBWH, Ry CH 
Bef, ERIC SERRILS fhasih pts (115, 116, 117) Ltrso 
LAB 9 Sey) ARRRIEK: MAM ALERTS LCA, AeKROBMARM vas AB 

KMELirS, AW, Hees, 
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A, FiAPPRSEK: BR LABA TUS 

5. YRRSERK: Bue: Cv TF7LvVABICEY, RB cmRee (89 L293) Ltese Be: ew 

fa, BRIBE B8icv), Be: 8 7, RELA FREES (79 IEW) 

6. FA avRR: WE: MH7IV-As, BRBCAE (63 Lid 59) LY, WicTHL eS wR 
(No. 2-a) HS, THicKRUT No. 2-b, No. 2d AHEORMCHALRM EW, Ald: 26 fie 
CESS mE, RASCECeRVOAB WREoOMH: He. 

7. Be: SE: PERT. SAM: ABRAKEH, Fores,  Wehowfa: Bs. 

8 veer: He: Me. SB: Pic, Be. WOME: @Lo Heb: POMPE. 

9 BP7AALS: BR: KACECMREVRIS. He, KRScHRPRLTS— “EFL fa : 
SOP RAGBEL, HLS, RBICHALBERMRICKRS. “ESLORM: Bo bran, 
A{E: PEO aE. . 

10: @gakR7 4 av: WH: MSs, MAMA CHATS. MACRHICRY CWA KE 
RL, MAKERS S. WeRoORA: tL C5!) 

ll. RE: BH: Th. BTR, MPICWGET So Shes OA: trlo 

SBE: 1. Se: MAN CORMPRRIET 1 z V KUIC VIF Y CRW CHEAKOEEREY 
mest, Reavy RRCPvCAFEPBeEVKtT on, BHBRMEVRKLev MbokMAF avr 
¥IBMECH So 


\p 


hy 


2. REMORA: TEBE FUE, ~ v= yh @ FAL, 4 2 0 y RIERA LER (HIRSH) 
3. WRAL 0 OfRTZR CNo. 2-a ic#iu Cc): 


Pe a A SF | ce 


PETE We + + = = =e ae 


4. fexFk 0 ORTH mK CNo. 2-a): Pini 

5. ASREL vp oOapMe Ke (No. 2a): JK AL Yo 

6. TER (No. 2-a): RW WH MEME 7 7M 2-7, Zev Fey, FIs 
rv, FV aN, MMOL HPS st ERZ IK Lao 

7, FSB (No, 2-3): VIF Y, FALKICPHOME. 

8. West CNo. 2-a), 44v+. 2mm 

9. [Siar (No. 2-a): Feo 

10. #2u-—- 2B (No. 2-a): Bie (0 A) 

sah: Aik eye - eIBYE LC, Mix OA TICE PRE ICI HC, TONPORBEM ORB 
cis CCH, RADE (Ss OBPMEAROR EMMI ( ted IKGED TTF ICES) OAR 
SETRL, HRMS he FAHY LYS LTA OEY CHEE Db Df CHS 0 

Il. Actinomyces viridochromogenus Waksman (1919, p. 163); Syn. Act. viridochromogenes 
Krainsky (1914, p. 684); X Baldacci (1939) meknlg Act. (Streptothrix) viridis ~G sis st 
Pellegrino (1903) 32 tWMuzZ VE 50 

Symi ee: No. 20 (20-a), No. 61 (20-b), No. 55 (20-c), No. 116 (20-d), No. 137 (20-e), No. 
140 (20-f), No. 20-g, No. 20-h, No. 20-i, No. 20-j, No. 20-k, No 36 (20-1), No. 85, No. 99 fo & 
it MHD. 

Sia. By OM ICH BE OME CS 0 WR CRMPER): IRE: Bo HEB. (83, B4 
Bl), MHL No. 99 AHEM RHC 2» 7 #eUEIR (Cork screw type) LS ($55M). MNo. 85 eipbe 


{ 
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Tete us, BEF: BIE (0.75—1 0p), 77 BIA IIE C0.75—0.9 x 0.95—1.5p-) 0 
pee A ee Lt No. 20-a itive Cc): 1. FRE K: JEe: BPC LU CRKAM LAO 
Ae 6, BHRO RAS ESS > GRE). (HL No. 20-d ARERR, RARRA LCR MS 
(HH) EET SO, RA: WES, BR tA C140), <Hsewosgh: Lo 
2 FIYVRVY*FYVe=VABR: BE: RMR LTCS, —PWBEL eS, No. 20-b 
Ane Seth 47/86 (3); X No. 20-d Cit 6/153 8) (2B). BB: Meirtzr, FE 
MOTE IE. M50 RIMS IL, TOWED MCMALE TWF 3. RMOKMAHES ski (140), Hat 
OWFOBCP PINS. Toe: Wasp icMKTS~, No. 20-b, 20d Ceeneh LA 
Of & Wi) fe Cli ic BSS, : 
3. FVxeyy ABBR: LLERSL CAMB, 
4. PRA: MDMA LMS L CARY RCI OH UM—-BB (SS, 
Do. WHER: ZEA: SEIS Nines AA: Su, fltaiicl C140), Histo ee: tele 
6 FAavHRK: HE: ME Rt I- Fe Be: COM ATS. RECRBRSLCASH 
EVOCRUEO, AG, HEERUSTLERSS, HRELORHA: MADER E. 
7. Hep: SA: FACS, RPA LRU S RE, koe: MBG, BAe SBS 
8. ¥27F 7: BH: ARLES S,. HABRAG, WRLOBe: PHATE ACZA. 
HEAL: B9V+0 HEAL BBA LTB CDS © 
9. FYRAPEL. WH: WHER g3av-hHORoWMeetTs. LOB: MHHeeE 
WOME ci 0, BRAC Miners, “PROA: BwebrtM, EW (eE: GRRE SE, 4 
FLASBW) & te So 
10. FART 4 = ys FE: HEC PEVARe ENS) RE IiRERO fe: FU RU 
11. ORR: FO: Hdd CHGS, HEP KEITIRCBRATS, SLR LEVCL HBSS 
SSE(ERA: 1. fae: MCOMRAT 1 ay BREE IF VICH CHE HHEDWIS, 
(AL FRY YRBRELOF BV F— URI CHS 
2. JeRIRO FI (5 2 RBA): COWL Y > = yb RUPE AAD 3, AMA OPPIAEE 
WERE 4 z VY EIRERAL IW, 1H No. 85 RU No. 99 MiHRRUA x LY EFT 3, 
3. HPS KY OMI IK CNo. 20-a): WTAE + RSUEIC vs TIBPEQ 
A, RERFL 0 O Rta HEM CNo. 20-a): (eH, 
5. AWE D DREAMT (No. 20-a): FRA 
6. EMER CNo. 20-a): FRM, AGH, WERE, DAME, SAT, FV DY, Tyan, FY 
a7 ABE, ERED EME eI Lieve 
7. HAA (No. 20-a): 2 FF Y, ERIC TEKH 
8 Weis fiz: No. 20, 36 i£94¥» (1-2mm): No. 85, 99 4 -PHilvs (4-6mm), 
9. Wabiar he CNo, 20-a): BSR, ba Eq AR, 
10. AMER DH: ReRES 
Rt: AMM bs 7 HEY XAMKAT SB, Fave ERIS MM Cie ( MH x OMI b, 
AE (PPT + DE OMFOBICMNS) ORPMREAT 3 HhD CHAOS 3 HCH 3, 
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HAICH I SHR ERE CHET I 
Jy #K BS UES* te ke fe*** 


Yoshio KOBAYASHI and Hiroshi FUKUSHIMA: On the red and 
green snow newly found in Japan I. 


POE ROT eT AHFC SIE ARIR CH DAE, PRCT, BCH 
CEOS ZAADHAREZOTW OB, S CRAY FH THACM S BARD AEST SDE 
BOL, MAAN EOEMLMAONEN TES LEM. HIEEREMOR, HO 


GRAZ eH} LTO SIR ILE OVEKO F — + O— DICED BEY EEE LW CU Bh, 


S21 EAE Fela) MRIS RSET BG LOBES RML, ROCHE, BHT ESORE 
DEE EKOTC, KOLNOODRELROEPOPMEMOMMOML, BOMBe Tw, F 
VRUICH—-RETSKBCHSZ. 


I GR © HF & (Historical Sketch) 


— Hic TE, WSO OSC, POLL OLGRORMM EKPHOP GALT IGS LOR 
22h (Cryophyte) BrIcKA7 Fv 7b» CCryoplankton) LH, © OEP e DI CRI BF 
(Ice-flora) £23727 (Snow-flora) £1ICFTS, K747 Kit aes HEANOR 7 ea > Cnland 
flora) L¥yk7u7 (Sea-ice-flora) LOGENSo B727O5S CLE Py DS SRT DHE TV BBE 
CIE DBD ELE HE Be vas, RPP PVE BL (AICS 3 L, e OME OBES 
MBEZ ESCH S, CREME, HEM, BO eRit Fe (Coloured-snow) Lv do 

205 b CRE HE) REGBIGEL EA CHOU, IW HEE), SH AGH, WH) SLR 
HeahtySo Lagerheim (£03 KH tT BRT COS LA LAE 5 SICA O* SME 
% A KE (Cryobiotic) DoW, Hb OBC LET LIES DARE LEICA RE (Cryophi- 
lous) 9%, (RKBP KRbCAH i? LICHE CHS 4M, fh mA PicL CHRD FCM VIE LOO 
he: (PILE) BLULO TRS OC, KB Bipannes OF fic HBL BORIC ie 
eg HICUES KEE, MEMINOLOCHMMET SHAS, WATAIK, HE, Be ROULIN, 
iO FOB LOCHEL EES S. MEMACKS LOL EDELWL THE. BROMR 
it R. Chodat GEN) —Th nt CHAM OMFAS LTS Chodat KOZ) RUA YHI-O E. 
Kol AHIR SLC AMD CK. Hic Kol Kaltt 20 OL OM ALO MIMIC HAE LC BAEZ 


Wael TV So ‘ : 
RE KAUR CA-BUBOLOCH V, TMHLK CBN CAT 7A, F Om, Ever, Be 


py 
ee ee es NA RK OR AR ee ee 
a7, BRED DRED S 9 AUN I- OF PFA CH ARB CS SH Gyorily ev, Bl 


HICSS 3 KBORMS BABI J. Buchholz (1752), RG J. A. Czirbesz (1772), T.. Chalubinski © JI 


LOTS. HRA OBO L Ltt Bauer oY 74 VBICHG SE, Chodat D¥y <r 
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yon, Lagerheim O29 7 EX Kol ONRZ=H7, BbI, EYF FY, +YA7IYV, Gain Oth 
KGS OEM CHS, 1818S Ace y AOILMIRGRET I - Fv POPLIN 7 4 IK 
F< CHIELERBOME IE Bauer MAE L CHS D, BMI ORIR A EAS AL IMO L LT 
Uredo nivalis 3 %E FRB REM ERATCRERLCCS ORM, TOROMT OVER Hd 
Petr S eve k VARS S cA ® Chlamydomonas nivalis A445 LOCHS EMMENSS fil te ERA 
~ BRB OMEO— DIC Bohlin (1895) #747240 Pite-Lappmark C{T5xX ROR DS, BMEL 
tlt Sphaerella nivalis (=Chlamydomonas nivalis), Zygnema sp., Conferva sp., Cladophora sp., 
| Stigonema sp., Gloeocapsa sanguinea, G. magma, Oscillaria sp. BAF SATS ree LUMe L 
c Cerasterias nivalis DMR HSM, CHER Chionaster WSFRLMOKLOCHS. HERS 
CB bCETS CH4A5 LMltn 5 fit Lc Mougeotia sp., Euastrum elegans, Cosmarium phaseolus, 
Cosmarium undulatum, C, linctus XE CWS, TrIsP Pic TEM, RIE, Blk, MOR, ina 
VY BSA Ces, BMomBICML Ct Fritsch OMFAAHS, Child 1902~4 Picfjonkt2zz 
Y ROR RRR Ric Brown 2: ItbV, IAliuskeo South Orkney CHROKLOCHS, TCoOMIcle Chla- 


, mydomonas nivalis, Chl. sp., Scotiella antarctica, Raphidonema nivalis, Oedogonium sp., Zygnema sp., 


| Melosira Sol, Coscinodiscus vadiatus, Navicula borealis, Amphora ovalis, Triceratium sp, %€2:@% tv 
CWS, HB Zit Chlamydomonas £ Raphidonema CHOC, <OWoO’olUMRlar~y ¥Y BKekbO 
CHRP RLOCHASLRbHCWS. CEPR OKMTILBE CHS POD bUEITAEO 
ChHhA5LRS5. ER CORRPCABUAKCHMOSZ, Witt, Podocarpus O{EMB BAM Ah, 
Vv Strom (1924) Ke kneazav Fr €7 OFBlAHh EWR Chlamydomonas nivalis A=CHOTC, KE 
» Chionaster nivalis S33U6, fl PHS PWN fe bMeAEECSSEWS. Kol C935) tiav 77 
(2% C470%) eCMRLe Lt 4c ne, Bc cweBeaey(, ASL ALC, FORMAL L 
RAG 6 ic, MERE A FSTHOMAAHNS bW5, DSP OMA Pict HL LC Ancylonema 
Nordenskioldii, Raphidonema nivale, R. nivale £. minor, Chlamydomonas antarcticus, Chl. ast2vosperma, 
Chl. glacialis, Chl. nivalis, Chl. sanguinea, Chodatella Aoadesien: Cryodactylon glaciale, Haematococcus 
lacustris, Mycacanthococcus cellaris f. antarctica, Phaeogloea mucosa, Pleurococcus vulgaris var. 
cohaerens, Pseudotetraspora gainii, Scotiella cryophila, S. nivalis, Stichococcus bacillaris £. minor, 
Stich. nivalis, Trochiscia chryophila, \i%i Lc Selenotila nivalis, Chionaster nivalis, Chytridium 
chlamydococci, Oospora nivalis RMbNCHS, ULOSSHRROLEL WM LocSLowmMsd 
® 23, Chlamydomonas nivalis, Chi. antarctis, Chl. saguinea, Haematococcus lacustris, Raphidonema 
nivale {£. minor ERAT EHS, ARIE y PAAR UIUC tk MLL BO Chlamydomonas nivalis, Wr28#8t& Oo 
Gay Ancylonema nordenskioldii “2 245 %,-CH 5 


22 Schwarze Schnee OIRa-C &S 2s, & %*32s (Brown Snow), YF2 (Schneeschmutz) SED BE 
ARS DS. Pi hb OFF O RIM AX OMEWRU OFF OMURCIBRLTTHSLDEWS, HH 
BE/EMICLS%O, BBEEMOHOMAICKS ROL AOGCTHERLSS, Kol (1728) cE HERM 
OR b FUR Dolina kepy OMAHA 5 12 MOMVEMEEROKRDM, 4 ODPMAMAM tr KB CH 
Do FE Triimimertal “CERO % 14 fe Ic lk Aphanocapsa nivalis, Chlamydomonas nivalis, Pteromonas 
nivalis, Ankistrodesmus Tatrae (=Raphidonema Tatrae), Gloeocapsa alpina *€ © BL 5 te SK SAR DS 


Ha 
Heo Lagerheim (1892) 4=77 Fx ORI Pichincha OMY Y Gloeocapsa rupestris, G. 
Kiitzingiana, G. anbigua, Nostoc microscopicum, Isocystis sp., Stigonema sp., Navicula sp., Mesotaeni- 
um Berggrenii, Spirotaenia bryophila, Chlamydomonas tingens var. nivalis, Gloeocystis rupestris, G. 
vesiculosa, Dactylococcus bicaudatus, Trochiscia nivalis, Stichococcus bacillaris, Stich. bacillayis var. 


fungicola, Stich, flaccidus “2 &#RH} LTV. 36 ¥% Kol BU Chodat (1932~33) 124 2~@ Engadine 


Mar.—Apr. 1952 Bot. Mag. Tokyo, Vol. 65, No. 765—766 79 


OR WAR ORB Pic ay » © FOR Cryococcus helveticus RPROK, FV -vFIy FOWNMECREh 
% M22th clk Ancylonema nordenskiéldii. Pleurococcus vulgaris, Scytonema gracile, J (sEM awh b 
he SREBSPCsHvEMNOb Mk WSRMHoRl, GX Moet, RAEOMIT, HM, MF, 
BEML, MOF y ROME, HROMERS (YLT So 
BS ic HEB (Griingelber Schnee) OD4HLHSB, WH ¢ ACH 4 5 Rostafinski (1881) i 
EHIEX b >-Clt Chlamydomonas flavovirens .MBORBBRIF LV 5, Ee WKS Chl. flavovirens 
RU Scotiella sp. KK SREELNTOS. MeO MBA A icOwBL L bic Fritsch OF Ricies 0 
CHOC, HEL UHL PHCPSEL CHE NEL 5, ALM HC OKE, BREILS VAMLHS 
LOCH), HSAKy FY BOSVBAICEL, IAM CEOKRL WS. LOFMBIIA Protoderma 
Brownii, Chlorosphaera antarctica, Scotiella antarctica, Chodatella brevispina, Scotiella polyptera, Ptero- 
monas nivalis (=Scotiella nivalis), Oocystis lacustris f. nivalis, Sphaerocystis Schroeteri {. nivalis; 
Trochiscia antarctica, Raphidonema nivale, Raphidium pyrenogerum (Ankistrodesmus pyrenogerum), 
Ulothrix subtilis, Oedogonium sp, Pleuroceccus vulgaris, Chlamydomonas caudata, Chl. sp., Mesotaeni- 
um Endlicherianum, Nostoc minutissimum “CHS iGO bE 4 fFEBEMBLRt, TCO - 
Penicillium O2—-f@RUREOMBAR EN CHSo COMBO AAAS HOE E VEST EL CHOT, 
BictocHlfnrWMFoeBsk CHFLELOCHAILERSI 
GB CB aPHICURI SL RACMMAYS, AE OF CARBINOBW, TY-vAvYP,ZzEY 
yerey, BARCEL Mb, KKM C1941 Bic Kol SHABLAMCAALACLERMBLTH 
Bo PRMOMMCRIRMOBRAKE JA. Czirbesz DES CHV, 17724 r>AY AI -OBRbEFCHAT 
v3, Martin RU Bravais 4 1838 4Fic~e YYAAYyT, W. Ph. Schimper (4 1848 4c 24 207 
yaxn-G, Kjellman (¢ 187241 7% FY 242 - POMMRBRICMbOTAEY PINAY, IA 
Scoresby LA YY FY FOB CLANENBRLCC SH, MEMO MT IEED CS 
Dk. Wath CA iimi> * 2 v b ERR RIL RRL hoRD, 1908~10 4Aic fF bh ce HIM 7 Fv A RGARR 
& (Charcot Exped.) #Sc J. Gain a#k3e WIL, € OkFE MAE IC Wille RU Gain KLOCHR 
ahi, L. Viret 4199 Frev77yv Cx eR Chodat &cnAKAD Raphidonema Vireti i 
LSZRODCSS6CLELRRLo © BEE OBE DF WIE ld US CHS, Strom ArBWYFFET 
Chor Mess Ae Bt nid Ulothrix flaccida PLBEEW Fo Gyérffy it 1926 ABIC Bb > CHEE & 
vp, Kol Cn e MMLC Raphidonema CAnkistrodesmus) Tatrae KLEROCHELBERLE Kol 
(1935) wee, 747777 3470 KOBMICHT S#BOURe Raphidonema icLSE%O!’ Vig UR, 
cryophilum, R. Chodati, R. Bernium “% #0 CV 0 RAA AO Valsorey *KiMMNE CHR OE RA 
3 LC#ifR Chodatia tetrallantoidea % dd LTV Bo VIE DA 6 BRINICBS I 3 HRB O BRIS AIG O 
Raphidonema ~C% 2 23, Kol PALKO RGA ICE CHHLc b @ yk 323 a: Chlamydomonas yellowsto- 
nensis kU* Scotiella polyptera CHK. F Fe Pla LSS L OMA Lei L, Balt Silicotrophic 
OBKic, BRIk Calcitrophic OBPMicHHOLOTHEL BOTW Bo REE IC TEAR SLIG & th 7 BO, 
HMO T Kol KMSEROVARHSSo } 
pes 2 ~Ancylonema nordenskiéldii, Ancyl. Nord. f. Bergrenii, Chlamydomonas antarcticus, Chl. 
nivalis, Chl. yellowstonensis, Chlorella ellipsoidea f. antarctica, Hormidium flaccidum ?, Mycacanthococcus 
antarctis, Myc. cellaris f. antarctica, Myc. ovalis, Pleurococcus vulgaris var. cohaerens, Pseudotetraspora 
Gaini, Pteromonas nivalis (=Scotiella nivalis), Raphidonema brevirostre, Raph. Chodati, Raph. nivale 
f. minor, Raph. sabaudum, Raph. tatrae, Raph, tatrae subsp. saussurei, Raph. tatrae var. yellowstonensis, 
Raph, vireti, Romeria elegans var. nivicola, Scotizlla nivalis, S. polyptera, Sorochloris aggregata var. 


Kryophila, Stichococcus bacillus £, major, Stich. bacillus f. minor, Ulothrix subtilis var, tenerrima f. 
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antarctica Yi: Cionaster nivalis, Selenotila nivalis CHEEPBOCHE IML T LAS £5 re i 
CAE DFE DAV 

VEOv ic BIH -CH we (Schneeschimmel) OFFA BA SHC SBE HIT 7 BIH OZ HI 
Fusarium nivale OPARRA RO CREAR Ee ig FT % OCHS 6 

SHRM A OBC SBA, © OMIA LC HEA CNRS Ie LHSTHS, HHCBL 
TAMMOSSCLEMEM Pe, HAKCAOMBBMPICLCHc BS sicker. BH 
=a, Mf, iether Um BOR LGN CHS B, CHAO CH SD, MiLtOBCSS D> 
OPC LELUBEDL OCHS, HICHRLRDNSLOO=MSERK AF. AIUMICITINP KI 
RLV BORED RLV SHEEN SOR ALT ATA CHBE ACEO STEARAMBM CHS. R 
HES 2 HIB EGR AS L UA One Bic AS 3 He RSE OROMR 2G) Har crs w, TO 
CRE RM ORME COS. RMAC LARA EER KEMICHN ee, EMU Om 
| OFS BIR L OM OBB CALE OPENED, BAER Y AIC GR OK FE OM MAE © BD 7 
ChE, EXEWMCHKLERREORRRAR (SHARE) RUPEE (BR/NBEA) OFC k 
SCAFBOFEDRW SD CHS, RICKER AFEOBS, < OMMMAMACH CHBRUB AE tr 
LCBbHRSZCLBES SLRS RBRRELCHS. TwAMBEOCA AMS ORM OBaHick 
DCHMEEBETSCLERSSZLRSCHSR, REORMBRBcInE, CHABRORALEMRICS 
WE OPDRERBHAICEVZOLE KSB ic LAL CKIOHe RT 4 ORT ILS CHS 

EUG ICR CBORD 3 OL FECRCSAISA~20ACH), AHOAMBRAIEcia 6 Be 
(IAS e CHBMSS, BEC ALOBANORBE RV CHEAHOLOR ACD, FRCWRF 
So WAS AOA Z 2 AK VY 4H SAE CM ICHREL CHORORMBEH cRRE RAB CABS 
CLES, ICA KNE CHEOGERER ) GRO RM MIORM CHhS7TL AOR, 5K 29H 
KVG6H 3AMREMBARBOMRERY, Bei, REI, TRAESKCHOK, RORABZEAAD 
O*v*, SH, BO, eR, SEMAINE ARB, BAM C/I S BBE AH LES 
SAREE ORB I Cry TA ERY BIC Chie L, Ean CH SIC LEAMA EOC YU, irs 
PUPRFED BME, BHR, FV NII, NKRYT, FY bw RK BOR PRAM REICH DV, 28, pH 
SE DEERE LOI Ru CHIUMICH CHS ABE RRO, CEMA S ya pye Boss A, 
iE HRI AE 5S 2A AREA OAT IN, SH4HKC BFE, =BRMOSROLCR CHEE 
SAL, RAAT A-ARME LCR She, NANO’ ORMABE VATE OSB BENE 
VHACH2rrAY (1974H) LATINA (2005 kK) & OM OBBRO~4 + y MoI OWS vs ST D 
BS Lc 1 KREAMOMGOMME MLIAL CHS REOMEE ERY, OMDB (, HCH 
VRBICW 7D, MBEO PD ICH CHES 30 BLE CHEE BRLCMOKL YS, BAF x BCH, 
BE AER CHS. BHI 2/3 WHRLHD, LOT AAA EMACBLEAPOLEL OO LI 
RIEL CH OK © . 


Tl #eH LIS fE (Species Determined) 


BOA CEREHOSH LK DMS RCM eRED S EKOMN IHS 

Oospora nivalis Kol XA23°=70) Sierra Lopez (1910m); Chytridium Chlamy- 
dococct A.Brown J/—7~ 924, 247759, BEG, LIT FBI ATHEHO Chlamy- 
domonas \- 254; Penicillium sp. 4 RiORae ; Selenotila nivalis Lagerh; Chionaster 
nivalis (Bohl.) Wille, % #5 Schmelck (in Centralbl. f. Bakt. IV No. 18) ar—-nvz 
41 Justedals OAKMONT WORM FEL LTS 9 SAORI LAW EDS 
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(i bitOS hE OPA OSHC eS & tht 3 BP (3, 5~7) RUBHIER b 7S 
ACL CBREMI Sot t Ahi Se, Ja, MEERA (4, 8~25) CHS 

1. Chionaster nivalis (Bohl.) Wille in Nyt. Mag. f. Naturvidensk 41, 174 
(1903); Engler, Nat, Pflanzenfam. 2 ed. 3, 132 fig. 87 J-L (1927); Kol in Folia 
Cryptogamica 1 no 6, 616 pl. 17 fig. 27-44 (1928)...... Cerasterias nivalis Bohlin in 
Botaniska Notiser (1893) 46 et Bot. Cent. 65, 45 figs. in p. 43 (1895). 


Fig. 1. Chionaster nivalis 


Akko Boblin 251891 4#3 7-279 +40 Pite-Lappmark KRIS ABI MY CHALK O 
CHS, BAKSCN MMM CHS LMAMAM ATL, HALALAWIAO Mougeotia KPC s OR 
Bye dees cL, &% Staurastrum paradoxum Ehrenberg CM Cwsce, tr 3e—)xt Cerasterias 
vaphidicides Reinsch CVEt, MVCABOMME LTH (CL, MMOPKICSSHRO OIL Aplano- 
spore (Akinete) LBL SHSHELRTTVS. Rvve Wille (1903) ko REN CHO) OFM E 
L, Printz (1927) 42» 77 -BBPc Ch eH MIMO Protococcales 0 Oocystaceae Offf/HeL, 
FER KR ASEML Lic. Kol ih) (1928) ¢ > Printz Bic Le MOR MIC MBE CCU 
2, HPA ME 4A ORE ERE TL, CH SIP LIS 4} 2 (SM A-D), # exe fkHIC 
BWELOLHSS, Md 3IRAOF—-AE VL AHH mM { cuz S (AG)o ee MIC SRE V jae 
20 (HEF), RAKKORFRORAATAMICH CSO (AD, Hd CHIC LAO ROLE 
(BIJ) 8SSo FITTER, BSH, WH AS 10~25x4~5p.. MMO BR, WW SRROR— NIC 3~4 
ORGS 3 EBMOMF E63 COMPWEE VM DANIO Zid ik Le Y, AANA RET @ © & 2s 


82 fc Sk RE Be 8 65H MH 765-766 & Raf 27 4B 3—4 A 


S55 EXMPOPRE VBLEMMICSSCERLSS (MH), WFOMMORKE 5~5, 5p, RAKE 
(Colonial Buff), YA BE WIR CS U, TER, WHEE KS o 

AML LRMOTM K-Z CRLEMAWMBHSAS. TCHAHHPOKRH SE cmcCesTeK 
RR Virus, HES MR OIAPEIR (MK) CHS2, M CK-S) cRLAM 2 MAES LMS BOM 
5S, Millia TO KFOM( ae Use aKic 3-12 AOR CHV, CHEAT S< CHM AMS 
SH LORS, POLE 2RGOISHGL CES 0 WROCH BIA MM DU BK, HEE, BOLE RF ICR “CH 
{Re MBUS BOK sit 10~22x3~4, 5p, FIBLT A-H MOLDEVEFLMIi Meth. EK 
Ricit X MOM BO OMABMS&OTHS, Che Chionastar nivalis LJ-ODLOLBASLA 
OMMICM LCATIZOR VLECERRZAEOCHS, HS K-S EXORAOPMCHS i ORG 
AORMLL, T-Z eo wemMas Z Michb nsw ( MENON FEO(SCLLSS, AHA 
D% Ole fkikws CHypnospore) EOC DEINE CHS. CO4AORiaIs ( OFMe aT LM OMS 
LORQMAES LE LOCHSLLBZA LHS. WK BLAS LAMA BMC Mucorales PORMO 
PRREIGSE(L LE ROLY bAS, LELONBOC & RAD & MME LATE BREW SPIEL 
eb GrdniztoX 0 LEMME FRR ARE CAKMIFORFLE LO, SCL &BAMIAk V 


HEME LRH OLOe MIS CLARE POk, HUBMT aeBPOLoORCH ORR: Mbp 


EFORCE, HPMBRBST LEMAR PAL LEROCHETFSLOCH WY TCLMEYFHO 
EPCRA CECE COPS. Hi SE CRD, Cv Fh GES), RB GER) DH 2-7 
w24, RbS, 2Y¥F7799 GS) 

2. Selenotila nivalis Lagerh. in Ber. Deut. Bot. Ges. 10 p. 531 pl. 28 fig. 24-28 
(1892); Sacc. Syll. Fung. 11, p. 587 (1895); Engler, Nat. Pflanzenfam. I, 1 p. 421 fig. 
217 H-J (1900); Kol in Folia Cryptogamica 1 no. 6 p. 619 (1928). 

Afilt Lagerheim aApkK= 77 Fr OPI Pichincha rH cA Hic WA LWBE LT 1892 44ic Kw 
ELELOCHS— MRE RRAELNEBAML, COPMLOMMADW LES. BHEMO-fMCSs 


Fig. 2. Selenotila nivalis 
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5£#226nr# 2, Saccardo © Sylloge Fungorum ~Clt R524 IO Moniliaceae O—/R i LU CHR 3 
HESS 

PET 2 ROR LIGRAROLODBASIRICMS Sh CHHYV, TOMCAMBORE Stu, HM 
—DO%>Osvss, Hicle3 Assos ic 4 Mae enc Hee te Po MIRC Le LOWUAbRE 
VARICES LE LEbSNSROLAMSEAS, AVIRA MICH Sb OBvia MRED 
WHE VU SHH SLOLHS, CHAMMFIS LO, HMC EBS, OMe CHAI, My CMW 
KOR, BAM k Dwr UKE 15-32x1~2y Geil 17x15), 2~3 ha—micRCH—-F SBR MWK 
DRBBSVLOKS 2,5x0, 7v fh, COBH 2 HOBIE 90°~180° CBS, 

BI Sa S ic PRI FEFEF 3 3 OKEKE CSE VAS 302, 5p BOK, AMMA WM CSSTL A 


MigO—hak URE MSC LeL VEY bHS.-Lagerheim AHWR TS Pte BS TY 


S ABE AEC EAE OSM IC I SIO % Oldie < Sphermophthoraceae ~ Ashbyaceae DJaFick ¢ 
KRORDSKFERV LPL 243 ABMCEOTHAL TUS LORRY, BRM CAS BoO 
Maer Hon, Tilletia OHMS ORAL ELOKMCHKE Me H PRE, COMOBE 
RZCOLL ZZ ENSB, EX Engler BEPCRREREM( AASWMO Hyphomycetes e/BALB 
A as he Ec SEE LC Bite SFRERUIRE te UERROTEFOPALVGRSALBARAREVPELW LS CHS, 
Lo Laat PUREE LOCEIEBELSXRECHEGHER ERY, Bb Ter EL GRY), BU 
me RS), BIT GRE), DWH =Z7 EFA GRE), 2x 7770, BRI, 4euyAbY GRE) 

3 Monilia-like Yeast (3M A) MBICHOIP RAW EC, AURICHEN L, fe, WR Ae, MIWA 
4—-BE KS 5~8x2, 5 v, Bib CHS Hick VIGHMTSLOLBbHS, HBL Bh SAM CR 
=), Wile Gr) : 

A Spores (3 0B) WFAA, MIA RB ICME V, IMAM RI, 3I~4 OMBEES V, WL Res 
44, KE 27~34x4~5p, Hb Wile Cre 

5 Yeast-like Cells (3 QC) #miaitei2hy, Stik, MANO, Te GET CH eS), WK Alt 
HR, KD L% SY 10~27xK12~2.5 (-3p), MAE L VHT SL. OOM, CO-ED 1~3 THO 
HAWK & HL, MAS IC PRIRIC SES OE AMA DAIRIGES OLDS o MMAICMFRO & OD SNT 
FESBOtHbnS, BRAMSL. Hw Wi~ii) GRE), Wile Ges) 

6 Chlamydospores (3 MD) FRWFAKOBRA OI, Hemet suv, Wee, MAME, Ae, Ke 15~ 


25x6~7, 5p, WAGER, WF ORM CHAI OBIT BROTH S 9 HBP a PAD slit Gis 


22), MHF RU MIT Ek UAT SS Chionaster nivalis DUN < Bhi So 
7 Chytridiaceous Zoosporangium on Chlamydomonas (3 ME) Chlamydomonas nivalis © | KHLF 
CHRD CHIC BIEL TOS o HUHIR CE 7p OL, HICH IR OME LC So BURMA BY, CB 
LIBS SHURE BAC S )o KKOAEP ICH SNS Chytridium Chlamydococei (Ait RED CH 
UV, CHEM—-BOPGEERMTSCLEFORMCAMEK CHS. TRL iLike Ca) 
8 Spore of Guepiniopsis sp. (3M F), MFAY-e- VI, fief, We, Mi, KS 16~18x4, Sy 
aR rh yc C363 LIME BIEL TWH SOW ENG: HI i~iAt] (HRP), © OHMF i v~ 7d 
bey Guepiniopsis alpinus (T. et E) Y. Kobayasi D&HLMbNS, AMOFEKLT ¥ A” BE CHS 
C3 Eh cH GEM OM Lic Ste BELTS OF leo 


9 Spores of some Deuteromycetes (3 MG) fu Fitde & 1 fi, HRA ih, Wc BVMRY 


Limes, PERL Rete, Bcf, 10~35 ROARED v, Heh (LL UIA MIRC NAT 9 KE 150~ 


2000x6~1lp, HH MEL. Hh Wile Are), Fei 
10 Spores of some Deuteromycetes (3 MH), ari pee v—flic he LC dA, Tig rec WAM 


SPR te L> Je ve LER, JA, S~15 AD PRES YU, Wea, AS 50~65 x7, 5~10p, TIC AAR 


cae, 


84 kk Me OM GR 65 BH 765—766 B maf 27 te 3—4 


anal ay 


ew, 


Fig. 3. Yeast-like cells and s various fungi 


Mar.—Apr. 1952 “Bot, Mag. Tokyo, Vol. 65, No. 765—766 85 


BORMODSLOVCSSIN, CHAPEFTMOE MND, HRASH, Rib KN RIE CREE) BI 
ie GR), Hho AHFOMSE 2 OLETS PEDAMOBP MILD TS, PAILRINO 7 > BH Ric 
2 Scolecosporium Fagi aor m-bMHIEK CMC So 

11 Hyphae of Dematium or some allied genera(3 M1), M—iAhiReklt PRM IC DRL, PoP PEM, 
we, Midis I -TMB, AE 3~4v, FARES (, COMMS Cav. MAUNA a, Hi Be 
BBY CREASE), Fie GaP) 

12 Spores (3H J), JAFICEUR, BANG, HEH, WK, B4ye, As —-Be @LAWF LVL ASO 
ORME HS, HH. Hib =F CRS) 

13 Spores (3QK), WRB EVAKMOLOS(, SRR, RH, WK, B4~7 ve, Re RT 
HBS at, Hi Ui~ilal C#kS2) 

14 Spores of Prosthemium sp. (341), FAHD, Raw, UM, Bie, FE, wilt 
YEA IV —FREBS. 1~6 HOPAREDS V, KS 25~50x11~18 yp, MMi it 4 fA AS SEABIC WET iti Fo Hy Sy 
4, Hb BER, 7 2, eh HEE), WFO, Kv SARIN OMABOMRCKHES S Prosthe- 
mium betulinum Kuntze « —23 35 

15 Spore of Asterosporium or Triposporium (3M), Jatt 4A OM LY te V AG 4 A AGIR IC A 
$3, BARRO, WG, PAK, 2~4 ORRRE DSS VU, POW 15y,Hs 25p fi HH BA Fito 
#7 RE (BEE), WFO, KV SAKKOTF BRAMAB Ob RIC TES Asterosicia 
Hoffmanni Kuntze <—-EkFS 5 

16 Spore (3EN), MAI, me, PE, WARE 11, AS 32x12. Ra TAF CES) 

17 Spore (3MO), FOF, HAAN, IAA A Vere Dae, EI, 2) 7H, BEES, 
HMeoawst, KF 32x8, 5p, Ri Fe 27 CHEB) 

18 Spore (23M@P), Mey ~454, WH, WARES, MARE, LinOonRE, Ae 32x12y, Ri 7 
v7 (EE) 

19 Spore (3MQ), Wit 7 MOMMX Vie V, HETEIRICIES o RE, WRU, 8,50, HILT ¥ 
Be Aaa epee), 1c DEY © F(t REET IC Dichomera thoY 2 o 

te 30 BETES SEIEIE LIC THE Like BOIKOM6 CHB. FCHBORM ER CAML VR 
RLRo 

20 Mucor hiemalis Wehmer (E/ERR RH) PR Fei eile 

21 Penicillium sp. Rit =i 

22-25 Bacteria (A 5c) 


a OA eT ct OR OS 


y ih 

Stewart, W.N. and Schertiger, A.M.: Brilliant cresyl blue as a stain for plant chromosomes. 
(Hip eekogmAleE DTOFVITY bs yvy—nFF). Stain Tech. 24, (1949) 39~45. 

FADE KOREIKT IIT yb? 7v JOABEMY, CHEKATFENA-hEFSREOK, KI 
va-nr-7 2 2-—~% (polyvinyl alcohol) REHAAIE CCHS TCLEBCESS mthty- sv tRWtk > 
Lt, 45% MERRS Suid 72 PAYHEI 2% KFIVITY EZ Bee EEL Te eee | 
SPAHIE LCi, HIV SC A THA AOKCSTHOREO, WM 727“ VE BEC 5670, 2270, 
22% EPR EDEMUS, BRLETVNI bk 70% BE Sa NG AAU 4 ae “FIRED 
Bx, EALOHAAICKATUANI- PETS & Oye fk Oz te All, 1) ets OME I LS % ie Le 
Gh3ZczL, 2) MAR D- SV HICK SL VMS, BEBMODRELHSCE, 3) Sd hiioAMNa Cla, MEME 
prs vHeE VU, BABES MES BESTE, A) RV UESRKNAHTAAKNAENWSE, —jJE7 Lave 
HPI CHSRDIK, KATVUAAHbKTSE ace RS cL av, 5) Bc ese { PbwW 
C, KAP UNF H PERL OL STERBCTCISS (B&B # HH) 


86 ft m 2 He He 65% 8 7e5—766 B ma 27 BR 3-4 A 


N¢ te RU Microcampylopus ji O— FECT 
ap al #g** 


Akira NOGUCHI: On Campylopodium euphorocladum and 
a species of Microcampylopus (Musci). 


POM TRUM HD IC IK DAL Cu S Campylopodium JRO RHIL, PAHVASELRET S & Wesy 
RABABOMRK BHT 5 O-C, Hyd THR LOCHS_ Wi ORME S BO eV, Li 
LILAKRH CHETRE LEE G, SKE LCMM/ELT( 3A, COL SRULOCYL, BS L GWM 
Sih Uc, WIAA 5S, COL SRSA LOTHS LOM, STREABCRMHG CARS, 
Ur#kO%OCX Microcampylopus, Campylopus, Thysanomitrium OR\A7 SS Campylopodium & 
Campylopus, Thysanomitrium Of jRL it, BOR AROPER CL, —IKRRIMKS OG, CO CAI MSFICL 
C36 < Microcampylopus & Campylopodium & askictyhet oc, AUB E IER LAE CIIRER 
BY Hise 72 v._ Fleischer, Dixon, Brotherus @ORH RCL SLVOO, cCoOMj ROEM twe—-t Mba 
SRR, POM ICRILOAML WY 57L CHS, FW, Dixon  Microcampylopus tk Cam- 
pylopodium \cSRRICIULV LOL LTC, COBMWPECHM Ee LOCHOS, APLOGMABORWEL, & 
HEGMHOSSLOPLARACROEODSG FEK~e a7 Campylopodium euphorocladum & fares HTC 
WAZRAKbSEOTPRRS 

#+, Java HO—HMA Cd, Fleischer Ood tk OK, LDEV LEH OMBIC RMA OAT A— Wire 
KbA CWS (Fig. 1, A), £2425, Luzon —® Posuey |l#E-G, Ramos a#8f2L Brotherus® 2:74 
KS CKRACTHLAILBS( ASST, Hic, PROATILE©O ROWMEMWUE CL, ABICRILERD S 
CEM K iv BORA MEE She LE RAL CRPPICISG 3 E—O FEL) HO cit, FRO 
RECBSSGN ER, fh c—-OO HH Jac —-fA C BVO BFL EASTCL MHS. FEO Brotherus 
Fleischer 7} E34, Posuey NHRURISHO% OlL Microcampylopus fRrcAhtrG Rift brwce 
Kido Kt, WFOMRE LE<~cCHSL, ‘Java FED MAK CIEE G, Ae 2K Fleischer O20 XE V 
WICKS CT,  18615~21p, AIK [HV FL os ELC UR fh CHD (Fig. 1, BD), ZLB HY 
FILE RIC LA DH, E 14~18~20p, Rha C, RAP CAP LVMNAABSAEL CHC, BKILBO 
OWS LBS briew (Fig. 1,C), £0423, Posuey ECAP POMRC, RACER AK 
FURS HOT, HIME EH, AA AE 18~23~25. CHS (Fig.1,D,E), AWHOLo.MR 
PER CHS 32 Fig. 1, F), AA SAAMI CE 14~16~20p, GLE HC 17~21~23» BS (Fig. 2,1), 
WF OWA BARCEL Sh, REPRE AIC LOR OCHS PHS, AKOPMCHSYE 5 Dit 
—VHEN CHS. MWe AT CHRIS, COUMMARMELTCTITYEME LTV ZOLEYS 
2, Le LAF 2 MIRE BR Lick LTH Java EPUB EOLOOL SICKRR BR x, 
FICHOT, WFRAKLABKCOLS KROL OCARPAS DH, LUStLR—[AEZ EHS 3%, 
PRL CH SIF CR ARAM AD H, (UM Java EPUB Ct, CARWSa—Ot RMB, Hic, 
WFARRM LA ROMLE LBA LHR, WEL, WREGRRL CHL ROSS GODS 


* KOIRALA NEMA Che SHE’O CHS, 
RDRS PES DBAs, 
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£0, Posuey #, AWE, Java HAHROLNR ea 


Cc B D E F M>BWEeELORRLOCHS, LTHSL, HNLMOS 
ee ES, & SBLOLAKAMCSL OL, WHOBHORKL SY 
oe SH OCR IL5 CHS, Campylopodium L& Microcampy- 


\ J NVA. lopus Li}iWIABORFILOAM OBER Cir {, WFO 
QU; AO 4 Ww [ I} PEIR GIES OCA PAD TCO CHALTIwERWO 
aie | 


Ne alt Lh; is ae 2s Ceylon al ee as subnanus 
Og es OL, % © 


C. Mill. OJUF OPER cHhiv. Cad Cu SCER, COEE 


WHY vagal Eicddl& Posuey UP AREOWFiRS THESTL CHS 
i. BUA 2 Ll ; AG 5, BAPBOSS Ma Fit Campylopodium jx O12 fE-C % 
Hine, PZ, Ceylon FEO C. khasianum Cre Hi fh 
Fig. 1 cB (, PROS SHWE LORMFS, ZB 16~18 

A, Part of capsule-neck showing ~22y, MERC, KIMI AAAKFLIND S 30 
two stomatae, x294. C~E, Spores, CO C4EREZ EHSZcLE, Philippine PRB EC 
x 294. C. euphorocladdum LEHTTHrRELOOSSILO, KR C. 


A, B, Campylopodium euphoroclad- 


4 khasianum % Micrecampylopus KFT ~X LOCALES 
um from Java, C, ditto from Isl. ar i - 


Sakurajima, D, E, Microcampylopus Simo RL, AMICUS TL, FORME ALOR CE HY 
longifolius form. densifolius from Mt. Te CHES OC, HUMIKO RRL HICK CMTS OCH Bo 
Posuey, F, ditto from Mt. Taitum. ASOD BR EDCOHRORERICTH USS RPE SDE, ft, B 
SHEMMCHSSLELTIL, FCLE, RMPLRHENT 
ux C. euphorocladum clk, =O DIODE LOURGENCHE CLAM CHS, 4, Miller, Fleischer, 
Dixon, Brotherus HKROBAIcfEv, Hic, MF OMREMKLT, ee a ERE DU «Philippine 7 O— 
#8 % Microcampylopus L£#2CB2 eV, Microcampylopus jRrla, fEX Africa m5 M. nanus, M. 
subpusillus © 2 4%, Java, Lombok, Ceylon #5 M. subnanus PHS TWS— Kid, Fleischer fer 
iz, M. subnanus 1x M. nanus £W—fE5 Lv, Posuey WHERE RBH CH OPI IK LTRIOG, 
SEL BHC, KOL FCAT So 


Microcampylopus longifolius Noguchi, sp. nov (Fig. 2) 


Planta gracilis lutescenti-viridis haud nitida. Caulis plerumque simplex laxe foliosus, 5~10 mm 
altus. Folia sicca erecto-patentia flexuosa, inferiora minora ca 2mm longa, superiora multo majora_ 
ad 6.5mm longa, e basi vaginante latissima superne setaceum falcatum canaliculatum attenuata, 
marginibus integris inferne involutis, costa potius tenui sed lata basi 0.1~0.12mm lata, superne 
totum fere subulum occupante dorso laevi, cellulis laminalibus rectangularibus vel linearibus parietibus 
tenuibus, medianis elongato-rectangularibus vel sublinearibus 50~80x5~8p, superioribus minoribus 
rectangularibus 15~25 x 6~8», basilaribus linearibus vel elongato-rectangularibus parietibus tenuibus 
lutescentibus 80~120x 8~10», alaribus non diversis. Bracteae perichaetii foliis similes sed vagino 
longiore. Seta sicca flexuosa vel cygnea, madida circinata lutea laevis, ca 6mm longa 0.15 mm 
crassa. Theca sicca inclinata vel horizontalis sulcata, madida nutans elliptica vel oblonga rufa 
laevis collo nullo, stomatibus nullis, 1.2 x0.75~1 0.6 mm, annulus distinctus. Peristomium lanceolato- 
subulatum bifidum raro simplex, ca 0.28 mm altum, inferne fusco-rubrum longitudinaliter denseque 
striolatum, superne jutescens minute papillosum. Sporae subglobosae luteae vel fusco-luteae grosse 


papillosae, 18~21~25p. in diam. Operculum e basi conica longe oblique subulatum 0.6~0.7 mm 


88 ii t HE. 3B $8 65 B MH 765-766 & A 27 tB 3—4 A 


altum. Calyptra cucullata basi parce lobata pallida fusca laevis, 1.4~1.6 mm longa. 
Hab. Formosa: Mt. Kodama (ca 2500 m alt.), prov. Tainan (A. Noguchi, no. 7180-typus, Aug. 


1932). 


21S 
90 (86065 


vow Ww 


~ 


Fig. 2. Microcampylopus longifolius Noguchi 
A, Plant, when dry, x8. B~E, Leaves, x13. F, Transverse section of leaf, upper 
portion, x180. G, Sporophyte, when maist, x10. H, Peristome, x180. I, Spores, 


x 348. 


form. densifolis Noguchi, form. nov. 


Syn. Campylopodium euphorocladum (non Besch.) Broth. in Philipp. Journ. Sc. 13: 201 (1918), 
Bartr. 1. c. 68: 35 (1939), pp., Card. in Beih. Bot. Centralbl. 19: 93 (1905). 
A forma typica differt: foliis densioribus. 
Hab. Formosa: Mt. Taitum, proy. Taihoku (U. Faurie, no. 68, May 1903). Philippines: Mt. 
Posuey, prov. Abra, Luzon (Ramos, Feb. 1917-typus). 


Resumé 


The genus Microcampylopus agrees with the genus Campylopodium in general character. As 
already remarked by Dixon, it may be a question, whether Microcampylopus is worthy of full 
generic rank. According to Fleischer, Dixon, and Brotherus, etc. however, the important discrepancy 
between the two genera is in the characteristics of capsule. The capsules of Campylopodium have 


several stomatae on capsule-neck, whereas in Microcampylopus they lack stomatae. Differences 
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between the two genera seem also to exist in the characteristics of spores. 

In Eastern Asia, Campylopodium euphorocladum has hitherto been recorded from Indo-Malay, 
the Philippines, Formosa, and Southern Japan. A specimen from Java agrees with Fleischer’s 
description, especially in the presence of stomatae on capsule-neck and the minutely papillose 
spores. In the characteristics of spores, the specimen from Isl. Sakurajima (where it is found 
growing on volcanic rock), for the present the only locality in Japan, agrees well with the forego- 
ing Javanese specimen, but it bears stomatae rarely. While, the specimens from Mt. Posuey, 
Luzon, assigned by Brotherus to this species, and that from Mt. Taitum, Formosa by Cardot as 
well lack stomatae entirely. Furthermore, these specimens have golden yellow spores bearing 
large pellucid papillae on the suaface. Such a characteristic of spores was observed by Fleischer 
and Dixon on those of Microcampylopus subnanus. Therefore, the specimens from Mt. Posuey and 
Formosa may be not be referred to Campylopodium euphorocladum. 

I am not sure, whether Microcampylopus is sharply separated from Campylopodium by the 
absence of stomatae or referred to rhe latter. If the opinions of Fleischer, and Brotherus, etc. are 
admitted, the specimens from Mt. Posuey and Formosa appear to me to be conspecific with Micro- 
campylopus and may be a new species of that genus. The description of this species is just given 


above. 
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Stewart, W,N.: A study of the plastids in the cells of the mature sporophyte of Isoetes. Cs 
Ka FORA L IEMA 2 EKBEA) Bot. gaz. 110 (1948): 281~300. 59 figs. 

= x= 35)K0 Isoetes muricata var. fraunii & duis I. macrospora % EE UT, [latic Bell- 
ing 7%, Flemming 7% Copy e RHE), ya 2 RERRY, Randolph #, 7a~~ IVY +73 PHBE Ee 
Bb, BPAcKMeZ7IYRLZ VAs yr42, Flemming =fa 4 tak, Heidenhain @kHi#E~ + bY 
YY BAW bSNrES 

= X= 5 OPEEKORBE IL, VW Dire eb aCEAE BH, WHIP A KIA IER O 
th ic ABRHSE SV, TC OMIRMBEAT AFL, CHEM CHebMIOTHS. FIFEWDELT, RB 
ROC DHS, HWKOLMMO & * Os LMP IC He, KE—-ODEBAUS So COX 5 tem 
Ot Htkid, BRE CPL CS SPRTREALCBSSOT, CPIKABD BRE BET SKS CHS. HR 
{APEC CH MO OBA MIC MKB CSC, € DYER IL BAKO HM CH TB o MMA AW 
HER, LBORMMBIC: 2 OA, MMAKOMICD 3 HABA 1 V, EBS TLICLPCWE Bo FH 
ramos kia, WP ie Ie 5 SRAEVSSLO CHD, FHM CA, EIKO BW, [PKS PH 
it, WOW SLEBDS RAML KMMIIP Cle, EKA D AL, BATE AB SEV 3s MA EAL 


Arlt, HEAKOMMERS Y, ZEKE, MEO’ DOABWIKkLOTORIS YManso 
Chi 3) 


$0 hit St ME R98 65 HB HS 765—766 He Hea 27 48 3—4 
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Kyuichi SAKURAI: Moses in the estate of Ise Grand Shrine II. 


(12). Fissidens jinguensis Sak. sp. nov. (Crispidium). (Fig. 1). Arenicola. Planta minuta, 
caespitosa, caespitibus laxiusculis, flavo-viridibus. Caulis suberectus, simplex vel ramosus, fertilis 
2mm altus, superne conferte foliosus, infimus fusco-radiculosus. Folia 
fertilia 5-6 juga, infima minuta, sensim majora, linearia, acuminata, 
acuta, usque ad. 1mm longa, 0,2mm lata, integra; lamina vera ad 
medium vel plus minus supra medium folii producta, lamina dorsalis 
basin versus nervi enata angustior, nervo valido, pellucidissimo, undul- 
atulo, excurrente. Cellulis minutis, rotundatis, densissimis, obscuris, 
papillosis. Seta terminalis, decolorata, geniculata, 1mm longa. Capsula 
ovalis. Operculum longe-rostratum. 

Prov. Ise, Naigu (Leg. T. Magofuku Typus in Herb. K. Sakurai 
No. 19615 29-Aprii-1950). 

YrAFVRVIVAS: WE2mm CIS ZWheS — MMe 
UCB PIER TH & LORS HIPS S F. angustus, suban- 
gustus Fl. OAS ILITHKO Mize GB A5 

(13). Merceya crispula Sak. sp. noy. (Fig. 2). Planta tenella, 
caespitosa, caespitibus densissimis, mollibus, dilabentibus, superne viridi- 
bus, intus fuscescentibus. Caulis erectus, simplex vel ramosus, saepe 


innovationus, ca. 0,5-0,7cm. altus, dense foliosus; infimus tomen- 


tosus. Folia sicca crispula, madora erecto-ratentia, spathulata, subacuta, 


. . i is, . . . 

infra medio anguste recurvata, usque ad 1,5-1,7mm longa, in latitudine Fig. 1. Fissidens jin- 
3mm lata; costa valida, carinata, subcontinua; cellulis superne irreglu- guensis Sak. Planta 
lariter rotunnato-quadratis, papillosis, infra 1/3 pellucidis, levibus, fertilis x10. 


rectangularibus. Caetera deest. 

Prov. Ise, Ohsugidani (Leg. T. Magofuku Typus in Herb. K. Sakurai No. 19613 22-Sept.-1950), 

FF ANY RY AS: FORME Ste UF Ba eb PLE UC RHE REELED 
SUC HHS SO EBD. WD PICKS AA M. Riushuana & —%d,_ 

(14). Campylopus (Pseudo-Campylopus) ise-sarcius Sak. n. sp. (Fig. 3). Dense caespitosus, 
caespitibus mollibus, superne luteo-viridibus, intus fuscescentibus, nitidiusculis, habitu C. grecilento 
Card. similis. Caulis gracilis, paulum radiculosus, simplex vel dichotome divisus, 1-1,5cm_ altus. 
Folia sicca flexuosa, madore erecto-patentia, falcatula, e basi anguste ovato- lanceolata, 1,7 mm longa, 
basi 0,4mm lata, supra medio minutissime serrulata. Costa basi tertiam partem folii occupante, 


continua, dorso superne serrulata; cellulis in medio folii rectangularibus, alaribus indistinctis, 


as 
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quadratis, incrassatis, basilaribus in toto luteo-fuscis. Folia perichaetialia e 
basi semivaginante, subito in subulam attenuata. Capsula in pedicello flexuoso, 
madore geniculato, apice reflexo, 1,5cm longo, pallido, minuta, lutea, striata, 


oblonga, 1,2mm longa, 0,3mm lata. collo attenuato instructa; operculum 


longe conico-rostratum. 


Prov. Ise, Ohsugidani (Leg. T. Magofuku Typus in Herb. K. Sakurai No. 


19617 22-Sept.-1950). 


YvrAOaIVNSV AST: HP C. gracilentus Card. \r3tVWTA% 


Fig. 2. Merceya 


WEE 1/2 WIS SAE RUC MVE ACT. WOLMC PSD, BR 


crispula Sal, nS Lat SAL AIO NES ZO Me LSLL HY, PIAL 
Folia caulina 2 HEE (Gre BS, HAGEL < FE SIS SUSHI HS 


SVAN 


(15). Dichodontium pellucidum (L) Schpr. var. japonicum Sak. var. 


noy. Costa validior, continua vel subcontinua, dorso superne plus minus 


serrulata. 


Prov. Ise. Naigu (Leg. T. Magofuku Typus in Herb. K. Sakurai No. 19618 17-Dec.-1949). 
PrFAF: FPEAACRMNEOLOVIELMAKLI ASHE BSEADMK BSCE 
eb, HOWE EACH LAL EBL, COFFS HAEOAR OSFRE CAE 4 


PES) OSRUIKAROMLS Do 


(16). Taxiphyllum patentifolium Sak. n. 


late et complanate extensis, sordide luteo- 
viridibus. Caulis per totam repens, ultra 3 
cm longus, irregulariter ramosus, ramis 2cm 
longis, breve ramulosis, apica obtusis, distiche 
patentiforme foliosis, cum foliis 2mm |atis. 
Folia sicca patentia, e basi constricta, ovato- 
lanceolata, sensim attenuata, acuta, falcatula, 
concaviuscula, indistincte holodonta, usque ad 
15mm longa, 0,3mm_ lata. Costa _ bina, 


brevissima vel indistincta. Lamina subpel- 


‘jucida, paulum papillose exstante ; cellulis 


linearibus, basin versus laxioribus, alaribus 
quadratis, non vesiculosis. Seta tenui, rubra, 
1,2cm alta. Theca destructa. Perichaetium 
internum ovatum, subito lanceolatum, subre- 
flexum, serrulatum. 

Prov. Ise, Shimaji-yama (Leg. T. Mago- 
fuku Typus in Herb. K. Sakurai No. 19166 
2-Aug.-1950),. 

QvrPWEX GRITS: KK T. 
assimile \ERO BT S & MOEA LB 


WEBNS BART HAS DED YD» tert 


sp. Planta gracilis, caespitosa, caespitipus laxis, 


Fig. 3. Campylopus Fig. 4. Mnium subun- 


ise-sanctus Sak. dulatum Dix. 

a Planta fertilis a Folia caulina x 30. 
x5. b Folia b Cellulis margin- 
caulina x 20. arum fp. 
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(ABE UTILS 32 bw ¢ BEA Ze) BRI UTES CAH SO 
(17). Mnium subundulatum Dix. in Hedwigia, 76 (1936) (Fig. 4). 
Prov. Ise, Jingu, Shimaji-yama (Leg. T. Magofuku in Herb. K. Sakurai No. 19948 Nov. 1950). 
awAF OF vor: ATTICA RS CHAB—ORWTC SH 50 Hine he A 
USN ODRIED FFD D Hkh CH Bo 

(18). Palisadula chrysophlila (Card) Toyama in ian #£%4%¥% (1937). Pylaisia chrysophylla 
Card. in Mousses de flora de Formosa. 

Prov. Ise, Naigu and Gegu, valde com- 
munis (Leg. T. Magofuku Herb. K. Sakurai 
No. 19726 etc. 26-Nov.-1949). 

HEADS HUY: MAINE 
FE USHEL Clastbryella \& Clastbry- 
pohilium AHA S S & RAMONE 
KD RGA. FRE F. 

(19). Timmiella anomala (Bryol. 
eur.) Limpr. in Rabenh. Kryptog. fl. 4. 
272. d 

Prov. Ise, Jingu, Ohsugidani (Leg. T. 
Magofuku, Herb. K. Sakurai No. 19720 
21-Sept.-1950). 

every oITS: APBLIOR 
HPHSEAR7Z 2S Hint BrzAC So 
felling = SE UK ae RJ TEE RAB OU 
(Herb. K. Sakurai No. 11658), ibt‘{ 
— BA AIY A BE UNCRAES (Herb. 
K. Sakurai No. 19619). Fig. 5. Aptychopsis albida Sak. a Planta sterilis 


(20). Aptychopsis albida Sak. n. x1, b Folia caulina x30, c Folia perichaetii 
x30, d Cellulis alaribus EX. 


sp. (Fig.5). Ramulicola. Caespitosa, cae- 
spitibus rigidiusculis, opacis, albescentibus. Caulis repens, infra 2cm longus, hic illic rubro-radi- 


culosus, subpinnam ramosus, ramis 5mm _ longis, depentiformis, valde complanate foliosis, saepe 


flagelliforme atteunatis. Folia ramea ovato-oblonga, longe piliforme attenuata, infra medio saepe 


incurvata, concaviuscula, indistincte serrulata, usque ad 0,8-1,0mm longa, 0,4mm lata. Nervo 
obsoleto. Cellulis in medio folii linearibus, flexuosulis, hic illic indistincte papillose exstantibus, 
basin versus laxioribus, alaribus 5-7 quadratis, valde incrassatis, atrofuscis, basilaribus in toto 
aureis. Seta 5mm alta, rubra, levis. Capsula juvenilis. Perichaetium internum ovato-lanceolatum, 


erectum, serrulatum. 
Proy. Ise, Gegu (Leg. T. Magofuku Typus in Herb. K. Sakurai No. 19723 24-Aug.-1950). 
AAKAS? KAO HPRE & OBS AASB SRD SHE CRB ZF 
BeK LUTESORS Sb RAMP Ke ET SZIL, WOREIL, REOMIKEDsS 
BATYSARBO—METS— - . C ft ) 
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The re-examination and the limit of applicability of the 
compensation method to the measurement of 
sap streaming in plants. 


By Yusaburo Kuntya* 


ES AAE=A5: AETOIKA OPRDERVE Ic AS 3 HIKE “ Kompensationsmethode ” 
DOH ASE L ISAO KARL Ou et 


Introduction 


Many experiments have been made on the sap streaming in plants, some pig- 
ments being used since early times, and, in recent years, radioactive indicators 
becoming widely to be used. However, the thermoelectric method is also adopted 
very widely on the study in this field, giving the physical energy into the plant 
body instead of the chemical substance. The principle of this method is that the 
heat is given to the vessels locally for a little while, and the translocation of this 
heat energy is measured by the thermocouples at the point of definite distance from 
the heating point on the vessels. 

In this case it must be taken into consideration of the effects of heat conduction 
and convection; on laying the stem horizontally the effects of convection may be 
eliminated, while the heat conduction may cause a serious error, especially in the 
slow streaming. 

In this respect the “ Kompensationsmethode”’ (Huber and Schmidt, 1937)” is very 
suited, as the writer also has previously reported the results of the experiment on 


sap streaming by this method.2’ 


Principle of compensation method 


In the measurement by compensation method, the velocity calculated from the 
time of the deflection of galvanometer (Vc) is related with the real velocity of 
streaming in plant (Vx) in the way, as it may be expressed by the following 


equation : 
VA Vie }-COUB ee nic een re oe ee 
Moreover, it depends on the heater distance (s) and the time to the turning 


point of galvanometric deflection (¢), so that the equation (1) will be transformed as 


it follows: 


* Institute of Biology, Faculty of Science, Tohoku University, Sendai. 
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] 


Ve=Vo—const.= . CONSE! A. paar ON a A Go® 


The value of const. equals to the value of Vg in the case of Vx=0, where ¢ 


takes the maximum and definite value for definite plant individual; now putting it 


to tp, becomes = -=const. It means that the const. corresponds to the pure heat 
0 


conduction and may be expressed with the value of the velocity. Therefore, the 
real velocity of sap streaming may be obtained by the formula 


Nabe See Sa , 
Ve= ; fy oe enn (3) 


Tht writer has attempted again to investigate these relations mentioned above. 


The course of this experiment proceeded in the manner of Huber and Schmidt.V 


Material, method, and experimental] results 


A branch of Castanea about 1.5cm. diam. is cut to 15-20cm. long, hung to cistern 
with siphon, and kept in place so long, by adjusting the difference of the level, as 
the water falls in drops slowly or rapidly from the cut end of the top of branch. 
Two junctions of thermocouples are taken within the cortex on both sides of the 
heater at the distance of 16mm. and 20mm. respectively. The junction on the upper 
stream is taken nearer to the heater than on the down stream (Fig. 1). 

In this arrangement, after some seconds from the heating, the deflection of 
galvanometer will be caused towards the left by the under junction (nearer junction 


Galv. deflection 


1 2: 3 P un 6 min. 

teh Dy, Arrangement of Fig. 2. Scheme showing the various deflections of galvanometer 

thermocouples in compensa- in compensating arrangement caused by the flow of heated liquid 
tion principle. Cu, Copper ; with different velocity. Heavy line, no streaming Sully; Cientlouee 

Ko, Constantan; H, Heater ; the first turning point; 0g, 05, 04 ......... , the second turning 


arrow shows the direction point. 
of streaming. 
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on the upper stream). The deflection goes from the left back to the zero with 
different rates depending on the velocity of streaming, and further towards the right 
by the upper junction on the side of down-stream (Fig. 2). 

Now another thermocouple is inserted at 40 mm. distance on the upper side of 
(down-stream from) the heater in addition to compensation arrangement, to in- 
vestigate simultaneously and independently the deflections of two galvanometers by 
two observers. The results are given in Table 1. 


Table 1. Experiment on Castanea pubinervis, V1 14, 1948 


; | Time to the turning point of galv. deflection Tine to thats 
Time of water falling in compensation arrangement Hina tient dune 
a | first Second tion in 4-cm-method 
10.5 sec. 30.8 sec. 148 sec. 60.3 sec. 
72 47.5 222 98.4 
30.6 80.4 285 184.6 
40.7 83.1 396 ca. 210 
bbe G9. ca. 450 ca. 220 
65 102 ca. 500 
FAS: 115 ca. 500 ea ety 
120 140 ca. 540 
o | 150-180 o 


As Table 1 shows, the time of reaching to the first turning point of galvano- ) 
metric deflection in the compensation method is greater if the streaming becomes 
slower, so that in the extreme case of no streaming it becomes to be the maximum 
(Figs. 2 and 3, Tab. 1). : 

The relation between the reciprocal value of the time of water falling in drops 
and the velocity calculated by the equation (2) from the time to the first turning © 
point of galvanometric deflection is given by the straight line, which cut the ordinate 
at a certain point (Fig. 4). This result fulfills the requirement of the equation (2). 

In another model experiment on Quercus dentata the similar result is also 
obtained (Tab. 2). In this case, however, the relation between the velocities concern- 
ed does not give a straight line, curving especially as the numbers of drops increase 
(Fig. 4, the dotted line). 

In spite of various results, the differences of the calculated velocities are very 
small, and it may be generally said that a sufficient grade of precision may be ex- 


pected by this method in determining the sap streaming velocity. . 


96 fi ME Bh $8 65 B MB 767-768 Maa 27 fe 5—6 Hi 


cm/h 
400 

" 300 

sec, 
§ 200 
: g We 
3 160 : 2 200 we 
a 3 o, 
0 120 y “ ie 
re) ° F ys 
a “od pi 
3 80 O 100 We 
[on 
= 40 A 
‘e * 
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e ar [e 

90 40 60 80 100 120 140 160 S<. 7 0.05 0.10 0.15 0.20 
Time of water falling per one drop drop/sec 
Fig. 3. The relation between the time of water Fig. 4. The relation between the velocity of 


falling in drops and the time to the first turning water falling and the calculated one from the 

point of galvanometric deflection in Castanea galvanometric deflection.—The reciprocal value 

pubinervis. VI 14, 1948, from Tab. 1. of the time of water falling;..Similar value 
in Quercus dentate (Tab. 2). 


Table 2. Experiment on Quercus dentata, VII 21, 1948 


Time of water Time to the 7900 Velocity calculated by the equation®’ in cm/h 
falling per turning point of sa 
one drop galv. deflection G Bs ¢ 115 033 
tty tG (cm/h) = Rae Tp: 22h ear ed 10 eee 
0 tT, tTr 
4.1 sec. 9.2 sec. 782.6 755.6 
6.0 19.2 Sst 344.1 
Ie 29.0 248.2 DPA 221.2) 
PASS) 51.8 138.9 119.9 100.5 119.9) 
51.0 83.7 86.0 59.0 59.8 59.4 
81.7 115.8 62.1 39.1 Sued: 37.0 
; 122 146 49.3 22.3 20.8 24.8 
230 197 36.5 9.5 11.0 13a 
266 27.0 0 0 0 


(1) This is taken as the base number of calculation. 


(200. 
fo is got from s=2cm, 1h=3600 sec. 


Discussion and conclusion 


In the report of Huber and Schmidt the misscalculation is found in the case of 


the model experiment of Castanea vesca (an investigator E. Rouschal, Tab. 2), where 


ey (200 eee * 
the minimum value of — ry is given as 28, but it must be 24.4 as my calculation 
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shows, and consequently all the velocities calculated by the formula in their Table 
must be calculated over again, and the re-calculated values of them will. become 
larger than they are there given. 

From the result above mentioned it is proved that the velocity of about 10cm/h 
may be measured by the compensation method. The rate of velocity is reflected by the 
first turning point of deflection, the time reaching to which, however, is not always got 
in linear proportion to streaming velocities, and in case of a very slow movement of 
the stream it will gradually come to coincide with the maximum (no streaming). 

As shown in Table J, both velocities obtained by the compensation and 4-cm- 
method coincide with each other in the faster streaming, i.e. the times got in the 
4-cm-method are twice the number of those of the compensation method. In the 
case of the slower streaming, on the other hand, it is proved that the measured 
velocity must be corrected by the velocity of the heat conduction, which relation is 
expressed by the equation (3) in the compensation method. 

It leads, therefore, to the conclusion that one may be able to determine the 
velocity of sap streaming and its diurnal change by the compensation method in 
intact plants, as some examples are given in the following chapter. 


Examples of practical application 


To measure the sap streaming velocity by the compensation method in intact 
plants, the value of f# must be determined, for which the streaming is artificially 
stopped by cutting the stem or branch about 20cm. long and applying with vaseline 
on the cut surfaces. On the other hand, the minimum value of natural velocity of 


sap streaming in the night was estimated to’ know the differenc difference of it from 


the value of oe . 
to 


Table 3. Data for the determination of tf 


2 —_ 


Time of turning point of galv. deflection in sec. 
Plants used in experiment attenuate niet maximum Gs cutting 
Acer palmatum 92 135-150 
Juniperus rigida 180 189 
Impatiens balsamina 67 135-140 
Hedera helxt 45 124-130 
Lonicera japonica 61 170 
Carpinus 88 144 
Pinus aiep i , 156 
Laurus nobilis 169 URS) 
Fraxinus 138 220 
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In Table 3, 4) becomes to 150 sec., and rarely to 225 sec. and the value of 


7 which must be taken into consideration for the estimation of real velocity in 
0 


this case becomes 48-32 cm/h. 
Even in the same individual of plants the value of fj) shows some fluctuations, as 


shown in Table 4. 


Table 4. PERS of ¢) in the stem of Leer! balsamina and in the branch of Tilia 


Plants Napations hanna Tilia 
Day Pe 1 2 1 Z 3) 4 
il 140 137 112 101 171 204 
2 138 138 116 104 169 205 
3 134. 131 112 103 157 191 
4 115 109 101 88 124 151 
a 97 94, 94 76 126 137 
6 86 91 91 UG 115 126 


The cut stem or branch gets seene graduate 4 in the room and the amount of 
water contained decreases from 58% to 29% in Tilia, and from 83% to 44% in 


Impatiens in the fourth day, suddenly giving the smaller ¢) value. The calculated 


value of ORE will be drawn on the graph beside the curve of a in order to com- 
pare results. ‘ 

The result obtained by the actual measurement on several plants are shown in 
the following figures (Figs. 5,6 and 7). 


Vite 


cm/h, sec 


Acer palmatum 
a te 


oe —> Aceri50.6 cm/f 


Juniperus rigid 
to —>} Juniperus 38.0 ae 


3 re ay Lab Adetaa liye bepe a painceo gay Ne: 6.h 


Fig. 5. Diurnal changes of velocity of streaming in Acer palmatum and Juniperus 
rigida. VIII, 1949. The numbers of the right side of ordinate show the time of the 
turning point of galvanometric deflection in second. 
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150 +48 


ca 
_ 
\ WS Carpinus 


\ 


S v 
Pee yal gitely 
ae ia 
~* Laurus 


~ . = . 
SES 4 __.,Carpinus50 cm/h ~~ Fraxinus 
40 +180 ws s_,---> Pinus 46.1 


“to ——>Fraxinus 32.6 
=> saurus. mH ee 


ae 
2a 863 6 9 1p IS em oNmet 24 3 6h 


Fig. 6. Diurnal changes of velocity of streaming in Carpinus, Pinus, Laurus and 
Fraxinus. VII, 1949. 


Impatiens balsamina 


no. —.. Hedera helix , 
Se ae ee 
co a ek 
_ 7 Hedera 55.3-58 cm/h 7 7" >-- 
Impatiens 51.4-53.3 
ye * Lonicera 42.3 


3 6 9 1 IB I ls BE 3 6h 
Fig. 7. Diurnal changes of velocity of streaming in Impatiens, Hedera and Loni- 
cera. VIII, 1949, 


As Figures 5,6 and 7 show, the minimum velocity is found before sun rise, and 
it is even easy to reduce it to that corresponding to é, by addition of the moisture 
artificially. The compensation method allows the measurement of slow streaming in 


plants beyond the limit of usual method. In an acerose tree the minimum velocity 


Ha 27 4B 5—6 #8 
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fv) 


Hi Yo S& HE 
zero, while in a deciduous latifoliate tree it may 


100 
in the night approaches to almost 


be about 10 cm/h. 
Summary 


1. The writer has attempted to re-examine the compensation method proposed 


by Huber and Schmidt (1937). 


Dx, 
is brought about, and calculated the limit of velocity of slow 


The writer has touched again on the subject briefly how the equation 


s Ss 
ung. hy 

streaming which may be measured by the compensation method. It was found that 
it allows to measur the velocity about 10 cm/h. 

3. The model experiment with similar plants as. those used by Huber and 
Schmidt has given a resemblance to the results found by them; however, an error 
in their calculation is pointed out of their report (Tab. 2, investigator E. Rouschal). 

4. Velocities obtained by the compensation and usual method, coincide with 

each other in the case of rapid streaming as shown in parallel experiment in Table 
1; in slow streaming the compensation method only may be relied upon, because 


the slow streaming is not detected by the usual method. 
5. The velocities obtained by the experiment must be corrected by the value of 


heat conduction, being only negligible in very fast streaming for practical purposes. 
6. In applying this method to intact plants the value of fj must be determined, 


which gives usually a definite value in the same individual plant, with some fluctua- 


tions. 
7. The absolute velocity was measured with the correction by = ; the minim- 


um velocity of sap streaming in the night approaching to —— value was found in 
0 


an acerose tree. 


8. As the compensation method is proved to be applicable to measure the velo- 
city of slow streaming, it is very probable that it will be extended to the assimila- 


tion stream in the future. 
This experiment was carried out in the Biological Institute of Tohoku University. 


I wish to express my heartfelt thanks to Prof. Dr. Y. Yamaguti, for his kind advice. 
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APOPRIc to SEO MEOW Huber u. Schmidt OPC EME 
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Observational and Experimental Studies of Meiosis with 
Special Reference to the Bouquet Stage 
X. Response of chromosomes in meiotic 
prophase to centrifugal force 


By Tosisuke HIRAOKA* 


ZB RGR i: tooo AAFC TE IC BS tS BYE UC SER. OT. 
HSE BK ORD DICH HS Ko 


Response of chromosomes to centrifugal force was studied in Lzlzum pollen 
mother cells to get some knowledge on the nuclear condition in meiotic prophase, 


especially in the bouquet stage. The results obtained will be reported below. 


Material and Method 


Buds of Lilium speciosum Thunb. were subjected to centrifugal force of 1307 g 
acting from the base to the apex of the buds for 15 minutes.** Previous to the 
centrifugation, one of the anthers had been detached from each bud and the pollen 
mother cells contained in the anther had been examined by means of acetocarmine 
smear method as the control samples. In the centrifuged samples, observations of 
the pollen mother cells were made mostly in acetocarmine smear preparations, but 
observations of the mother cells in intact state were also made in the medium of 


liquid paraffin. All the experiments were carried out at a room temperature of 
30-33°C. 


Experiments 


The cytoplasm of the pollen mother cells of Lilium contains granules of fat 
nature, which are stained orange with Sudan III and turn black with osmic acid. 
These granules are displaced to the centripetal direction when they are subjected 
to the centrifugal force, and thus they may be taken as an indicator showing the 
direction of the centrifugation. 


Stages from the interphase to the leptotene: In these stages, the pollen mother 


* Botanical Institute, College of Science, Kyoto University. This investigation was supported by 


Grant from the Science Research Fund of the Department of Education. 


** An “Ecco” centrifuge of E. Collatz & Co., whose radius of revolution was 13cm, was used. 
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cells are of polygonal shape, and are closely associated with one another to form a 
group. They contain the small fat granules which are distributed evenly in the 
cytoplasm. The nucleus takes the central position in the cell. 

Immediately (within two minutes) after the pollen mother cells are subjected to 
the centrifugal force of 1307 g for 15 minutes, the granules are tightly gathered to 
the centripetal region of the cell. The nucleus shows no clear displacement due to 
the centrifugation in the cell, though a tendency of the nucleus being moved towards 
the centrifugal side of the cell is found occasionally. In the majority of cases, 
chromonema threads show no recognizable displacement due to the centrifugation 


and remain evenly distributed in the nucleus (Fig. 1). In some cases, the distri- 


All the figures are photomicrographs taken with a obj. 7 and a periplane oc. 8x of E. Leitz. 
Arrows indicate the direction of centrifugation. Acetocarmine preparations. 


Fig. 1. Two pollen mother cells of Liliwm subjected to centrifugal force of 1307 g for 15 minutes. 
Interphase just preceding meiosis. f, fat granules. 

Fig. 2. Pollen mother cells in the bouquet stage. Uncentrifuged state. b, bouquet base. Pp, 
plastid pole. 

Figs. 3-5. Centrifuged pollen mother cells in the bouquet stage fixed immediately after the 
centrifugation. f, fat granules. apt 

Figs o.) ype ls Fig-4 Type II. Fig. 5. Type Il. Further explanation in text. 

Figs. 6-8. Pollen mother cells in the strepsitene stage. f, fat granules. 

Fig. 6. Uncentrifuged cells. Fig. 7. Centrifuged cells fixed immediately after the centrifuga- 
tion. Fig. 8. Centrifuged cells fixed after being kept at a vertical position for 15 minutes. Further 
explanation in text. 
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bution of the chromonema threads is denser in the centrifugal region of the nucleus 
than in the centripetal one. But, even in such cases, the chromonema threads are 
never forced to separate from the surrounding nuclear membrane. 

In the centrifuged samples fixed after being kept at a vertical or a horizontal 
position for 15 minutes, the gathering of the granules in the centripetal region of 
the cell becomes loose, but the positional relation of the nucleus in the cell and that 
of the chromonema threads in the nucleus are quite the same as in the samples 
fixed immediately after the centrifugation. 

The bouquet stage: The pollen mother cell takes a spherical shape. The 
nucleus is found displaced from the central region of the cell and takes an eccentric 
position. The granules, which increase both in number and in size, show a tendency 


‘ 


of being distributed more densely in the “ plastid pole”—the broader region of the 
cytoplasm produced by the nuclear displacement—than in the remaining regions 
(Hiraoka, 1949). The chromosome threads distribute themselves in the whole nucle- 
ar cavity in intact state of the cell, and they show a parallel or a whirl arrange- 
ment more or less clearly in some region of the nucleus (See, Fig. 20 in Mottier’s 
paper, 1907). In this stage, all or almost all the chromosome ends are located at a 
certain region of the nuclear membrane forming the bouquet base. The bouquet 
base and the plastid pole take diametrically opposite positions in the cell. When 
the cell is fixed with acetocarmine, the chromosome threads contract to the bouquet 
base and form the so-called synizetic mass attached to the nuclear membrane (Fig. 
2). As shown in Table 1, the synizetic mass takes random positions with respect to 
the long axis of the anther. 


Table 1* 
Stage Positions at which the synizetic mass is attached to 
the nuclear membrane 

At the lower At the upper At one of the 
region of the region of the lateral sides of 
nucleus with nucleus with the nucleus 
respect to the respect to the with respect to 
long axis of long axis of the long axis 
the anther the anther of the anther 

HGANIUS VYOWE WE sp onoc saccoaccnoovaue naanec Zo 19 45 

lmachy tenes bOucg iets sae eeseeenne erases 24 26 57 

Late pachytene bouquet .................. 26 31 62 


Among the pollen mother cells in the bouquet stage, fixed with acetocarmine 
immediately after the centrifugation, three types are distinguishable as to positional 
relations of the synizetic mass in the nucleus with respect to the axis of the 


centrifugation. In the first type, the nucleus is found displaced to the centrifugal 


* In Tables 1, 2 and 3, counting was made in median optical section of the cells. 
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region of the cell, and the synizetic mass is attached to the nuclear membrane on 
the centrifugal side of the nucleus. The fat granules are gathered into the centripe- 
tal region of the cell to form a tight group (Fig. 3). In the second type, the 
nucleus is often found in nearly the central or in some cases in the centripetal 
region of the cell, and the. synizetic mass is attached to the nuclear membrane on 
the centripetal side of the nucleus. Most of the fat granules are displaced to form 
a tight group in the centripetal region of the cell, but some of them are left on the 
centrifugal side of the cell in a row along the centrifugal side of the nucleus (Fig. 
4). In the third type, the nucleus is found displaced toward a direction which is 
oblique by about 45° from the direction of the centrifugation, and the synizetic mass 
is attached to the nuclear membrane on one of the lateral sides of the nucleus with 
respect to the axis of the centrifugation. The fat granules are displaced to take the 
same distribution as described in the second type (Fig. 5). The frequency of these 
three types of the pollen mother cells is shown in Table 2. In this table, it is shown 
that the pollen mother cells of the first type are of most frequent occurrence, while 
those of the second and the third types are rather of rare occurrence, and also that 
the pollen mother cells of the first type increase, while those of the other two 
types decrease in occurrence as the stage advances. The nucleolus is usually found 


enclosed in the synizetic mass. 


Table 2 
Stage Type I Type II Type Ll 
Zygotene bouquet............-..s.esseeseeeeees 50 10 40 
Pachytene bouquet .............::::eeecee 67 6 17 
Late pachytene bouquet...................-- 73 () 3 


In the centrifuged samples observed after being kept at a vertical or a horizontal 
position for 15 minutes, the grouping of the fat granules in the centripetal region 
of the cell becomes somewhat loose. Observations of the pollen mother cells fixed 
with acetocarmine show that there occur the above mentioned three types of the 
pollen mother cells. The frequency of these three types is given in Table 3. Com- 
parison of this table with Table 2 tells us that the pollen mother cells of the first 
type decrease and those of the remaining two types increase in number, thus in 


Table 3 the proportion of occurrence of the first, the second and the third types 


tends to approach to a ratio of 1:1:2. 


Table 3 
Stage Type I Type Il Ty pen ily 
Zygotene bOuquet..........eceecseeeeerrceetts 26 14 . 31 
Pachytene bouquet .......:0s:cseesesereseees 34 16 29 
16 17 27 


Late pachytene bouquet 
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Stages from the pachytene to the diakinesis: The pollen mother cells contain 
many fat granules which are distributed evenly in the cytoplasm. The nucleus 
takes the central position in the cell. The chromosome threads are found in both 
the peripheral and the central region of the nucleus. Fig. 6 shows the pollen 
mother cells in the strepsitene stage. 

In the pollen mother cells fixed immediately after the centrifugation, the fat 
granules are gathered tightly in the centripetal region of the cell to form a mass. 
The nucleus is displaced from the central region of the cell to the centrifugal one. 
The chromosome threads are displaced always to the centrifugal side of the nucleus, 
and occupy nearly one-half of the nuclear cavity leaving a clear karyolymph in the 
centripetal region of the nucleus (Fig. 7). Such a condition of the chromosome 
threads reminds us of the so-called synizesis. The nucleolus is displaced also to the 
centrifugal direction in the nucleus. 

In the centrifuged samples fixed after being kept at a vertical or a horizontal 
position for 15 minutes, the fat granules are found to form a loose mass in the 
centripetal region of the cell. Some of the chromosome threads, which were forced 
to displace to the centrifugal side of the nucleus by the centrifugation, emigrate 
towards the centripetal side of the nucleus again. Therefore, the chromosome threads 
take an even distribution in the whole nuclear cavity (Fig. 8). This movement of 
the chromosome threads to the centripetal direction is observable in live pollen 
mother cells mounted with liquid paraffin. The nucleolus also moves to the cen- 
tripetal direction in the nucleus. 


Conclusion 


Among the centrifuged pollen mother cells in the bouquet stage fixed with 
acetocarmine immediately after the centrifugation, three types of the mother cells 
are observed as to the response of chromosome threads to the centrifugation. In the 
first type, the synizetic mass is found attached to the nuclear membrane on the 
centrifugal side of the nucleus, while in the second type, on the centripetal side of 
the nucleus and in the third type, on one of the lateral sides of the nucleus with 
respect to the axis of the centrifugation. The occurrence of the second and the third 
types shows an evidence that the chromosome threads adhere to the nuclear 
membrane only in a certain region of the nuclear periphery or they adhere more 
strongly ta the membrane in this region than in other regions. In view of the facts 
that all or almost all the chromosome ends are located at the bouquet base region 
of the nuclear membrane, and that the chromosome threads contract toward the 
bouquet base to form the synizetic mass on fixation (Hiraoka, 1941), it seems proba- 


ble that the region of the nuclear periphery in question is no other than the region 
where the bouquet base is situated. } 
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If this statement be correct, the occurrence of the first, the second and the third 
types may originate from a variety of relations* between the direction of the 
centrifugation and that of the bouquet axis—the axis passing through the plastid 
pole and the bouquet base. The first type may be regarded as the case in which 
the centrifugal force acts from the plastid pole to the bouquet base, and the case in 
which the centrifugal force is strong enough to bring about the separation of the 
chromosome ends from the nuclear membrane irrespective of the relations between 

the direction of the centrifugation and that of the bouquet axis. The second type 
may be regarded as the case in which the centrifugal force which acts from the 
bouquet base to the plastid pole is not so strong as to bring about the separation 
of the chromosome ends from the nuclear membrane, while the third type as the 
case where the centrifugal force acting cross-wise to the bouquet axis is not so 
strong as to cause the separation of the chromosome ends from the nuclear mem- 
brane. ~ 

In Table 2, it is shown that the first type occurs most frequently among the 
three types in the centrifuged pollen mother cells and this fact implies that the 
adhesion between the chromosome ends and the nuclear membrane at the bouquet 
base can be destroyed by the centrifugal force in most cases.** Table 2 also shows 
that the occurrence of the first type increases as the stage advances from the zygotene 
bouquet to the pachytene bouquet, and this fact may be taken to show that the 
magnitude of the adhesion which resists against the chromosome displacement due 
to the centrifugation decreases as the chromosome syndesis becomes complete. 

In the centrifuged samples fixed after being kept at a vertical or a horizontal 
position for 15 minutes, the occurrence of the first type decreases, while that of the 
second and the third types increases (Table 3), thus the frequency of the first, the 
second and the third types approaches to a ratio of 1:1:2 showing that the synizetic 
mass tends to take random positions in the nuclear periphery with respect to the 
axis of the centrifugation. In view of the fact that in uncentrifuged samples, the 
synizetic mass takes random positions with respect to the long axis of the anther 


when the pollen mother cells are fixed with a fixative (Table 1), the above men- 


* In view of the occurrence of the nuclear displacement and of the localized distribution of the 
fat granules in uncentrifuged mother cells, the relations may also explain the origin of the variety 
of positional relations of the nucleus and of the fat granules observed in the three types Olu 
centrifuged mother cells. 

** Northen’s result of centrifuge experiments (Northen, 1937) shows that in the synizetic stage 
the adhesion between the chromosomes and the nuclear membrane is absent or is weak. But he 
did not distinguish the displacement of the chromosomes due to centrifugation from the displace- 


ment due to fixation in this stage. 


Ss 
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tioned fact may be taken to show that in the cases where the chromosome ends 
are forced to separate by the centrifugation from the nuclear membrane, the 
adhesion between the chromosome ends and the bouquet base region of the nuclear 
membrane restores itself soon after the Centrifugation. We may say that there 
exists an active adhesion between the chromosome ends and the bouquet base 


region of the nuclear membrane. 
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A revision of the new genera from New Guinea 
described by C. Lauterbach. 


By Sumihiko HATUSIMA* 
AEE: PUTIN YEE = = 4 = 1 EW OTR 


During the 2nd. World War I stayed for about three years at the Herbarium 
of Buitenzorg, Java and studied the Malaysian woody plants. The following studies 
are a part of the result obtained. 

1. Nouhuysia Lautb. When I saw the type specimen of Nouhuysia papuana 
Lautb. (Guttiferae) kept in the Buitenzorg Herbarium it seemed to me at a glance 
a species of Idenburgia (Monimiaceae). I told this fact to Dr. van Steenis, who was 
studying the tropical useful plants in the herbarium with Dr. R. Kanehira, a keeper 
of the herbaium at that time. As Dr. van Steenis had already been aware of this 
fact I will publish the following combination jointly. 

As Nouhuysia established by Lauterbach in 1912 antedates five years Idenburgia 
described by L.S. Gibbs in 1917, the former must be adopted as a valid generic 
name. 

Nouhuysia elaeocarpoides (Gilg et Schltr.) v. Steenis et Hatusima, comb. nov. 

Idenburgia elaeocaropotdes Gilg et Schltr. in Bot. Jahrb. 58 (1923) 247, fig 2, 
A-M: A.C. Smith in Journ. Arn. Arb. 22 (1941) 233. 
Hab. N.E. New Guinea. 
Nouhusia pachyphylla (Gilg. et Schltr.) v. Steenis et Hatusima, comb. nov. 
Idenburgia pachyphylla Gilg et Schitr., 1. c. 246, fig. 2, N-X. 
Hab. N.E. New Guinea. 
I have studied the merotypes of I. pachyphylla and I. elacocarpoides which were 
kept in the Buitenzorg Herbarium, but I could not find out any decisive characters 
to separate these two species as mentioned by A.C. Smith (op. cit.). 
Nouhuysia novo-guineensis (Gibbs) v. Steenis et Hatusima, comb. nov. 
Idenburgia novo-guineensis Gibbs, Phytogeogr. & FI. Arfak Mts. (1917) 137. 
Hab. N. New Guinea, Moluccas, and ? Celebes. 

Nouhuysia pauciflora (A.C.5m.) v. Steenis et Hatusima, comb. nov. 
Idenburgia pauciflora A.C. Smith, 1.c. 234. 
Hab. N.E. New Guinea. 


EMO i yonOl EO CSSLL yy Dept. of Agric., Kagoshima University. d 
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Nouhuysia arfakensis (Gibbs) v. Steenis et Hatusima, comb. nov. 
Idenburgia arfakensis Gibbs, 1.c. 139. 
Hab. N. New Guinea. 

Nouhuysia papuana Lautb. in Nova Guinea 8-4 (1912) 843; Bot. Jahrb. 58 (1922) 
14; Engl. in Engl. & Prantl, Nat. Pfl.-fam. ed. 2, 21 (1925) 197. 

2. Gjellerupia Lautb. In 1912 Lauterbach described a new monotypic Gjel- 
lerupia (Opiliaceae) from New Guinwa. When describing this new genus he did 
not mention the relationship to Lepionurus. After comparing the type specimen of 
Gjellerupia (Gjellerup nos. 182 and 170) kept in the Buitenzorg Herbaium, I failed 
to detect any decisive characters to discriminate the two species, so I will reduce 
Gjellerupia to a synonym of Lepionurus as follows. 

Lepionurus sylvestris Bl. Bijdr. (1825) 1148. 

Gjellerupia papuana Lautb. in Nov Guinea 8~4 (1912) 817, t. 149; Schellenberg 
in Bot. Jahrb. 58 (1923) 157, syn. nov. 
Distrib. Malay Peninsula, Borneo, Java to New Guinea. 

3. Cyclandra Lautb. In .1922 Lauterbach dascribed a new genus Cyclandra 
(Guttiferae) including two species from New Guinea. His description of the genus 
was based on three specimens, of which one with a male flowering branch is repre- 
senting the type of C. Ledermannti, and the other two are branches with immature 
male flowers and fruits, both representing the types of C. papuana. Unfortunately 
I have no chance to examine the authentic materials, but judging from his original 
description and figure Cyclandra seems to me undoubtedly to be congeneric with 
Ternstroemia (Theaceae). The figure (Fig. 10) of Cyclandra Ledermannit seems 
artificial and not correct, because the flower is drown as tetramerous and in the 
text it is described to be quinquemerous. Moreover according to his diagnosis leaves 
are 5-8cm in length while in the figure, which seems figured in natural size, two 
old leaves attached to the basal part of the flowering shoots are apparently longer 
than 10cm. in length, and also the fruiting figure (Fig. 10, E) must be referred to 
C. papuana and not to C. Ledermannit, because the latter was based on a flowering 
specimen. 

In 1940 Kobuski described two new species of Ternstroemia with enormously 
large fruits from New Guinea, i.e. T. Merrilliana and T. Rehderiana. Judging 
from the descriptions Cyclandra papuana is apparently closely related to the above 
two species, especially to the former in its dimension of leaves, petioles, calyces, 
petals and fruits as shown in the following table. 

As the oldest specific epithet “papuana” cannot be maintained, because there 
exists an earier homonym, Ternstroemia papuana Lautb. (Nova Guinea 8-4 (1912) 
$41). Synonymy is as follows: ; ; 

Ternstroemia Merrilliana Kobuski in Journ. Arn. Arb. 21 (1940) 146. 
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Table 1. Dimensional comparision of leaves, flowers. and fruits of three species. 


| Ternstroemia Merrilliana | Cyclandra papuana Ternstroemia Rehderiana 

Leaves | 15-21cm. x 4-8 cm. | 14-18 cm. x 3-6 cm, 8-13 cm. x 3-5 cm. 
| 

Petioles 2cm. lcm. 1=1°5em. 
Sepals | 9-LOmm. inlength (4 ) | 7mm. (3 ) 3.5-4.0 mm. x 3.5-4 mm. 

12-24 mm. x 20-25mm.( 4) 15mm. (3) 
eas 17-20 mm.x15mm.(¢), (immature flower) 9-10 mm. x 6-8 mm. (6 ) 
Fruita 4.5-5 cm. in length, 3cm. in diam. 2.5-4.5 cm. x 2.2-3.5 cm, 

ovoideus. (immature, globose) (ovoideus ). 


? Ternstroemia megacarpa sensu Diels in Bot. Jahrb. 57 (1922) 432, non Merr. 

? Cyclandra papuana Lautb. in Bot. Jahrb. 54 (1922) 48, f. 10, E; Engl. in 
Engl, & Prantl, Nat. Pfl.-fam. ed. 2, 21 (1925) 237, f. 107, E. 

Hab. Northeastern New Guinea. 

At present it is not easy to decide the synonymy of Cyclandra Ledermannii, for 
the type of this species was based on a male flowering specimen and no pistilate 
flowers or fruits have been known, but I will provisionally propose the following 
binominal. 

Ternstroemia Ledermannii (Lautb.) Hatusima, comb. nov. 

Cyclandra Ledermannii Lautb. in Bot. Jahrb, 58; (1922) 47, £." 10 @exclasie. 
Engler in Engl. & Prantl, Nat. Pfl.-fam. ed. 2, 21,,(1925), 1. 107A Gexcl ei): 
syn. nov. 

Hab. Northeastern New Guinea. 

4. Lamiofrutex Lautb. 

This monotypic genus comprising Lamiofrutex papuanus Lautb. was described 
by Lauterbach (Nova Guinea 14 (1924) 147) as a representative of the Rutaceae, 
but examining the type specimen kept in the Buitenzorg Herbarium I noticed that 
it is nothing but a species of Vavaea belonging to the Meliaceae, At present, 
howcver, it is not easy to decide its synonymy as no monograph of Vavaea from 


New Guinea and its surrounding districts has ever been published. 
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Autecological study of mosses in respect to water economy. 
I On the minimum hydrability within which 
mosses are able to survive.” 


By Harumi Onc1** 


PEP USS: ATR O MT D bre ABA ORB IC OWT, 
BBL hk AERO UE AIC Rie eh BEKO T 


When mosses are air-dried in the laboratory, hygrophytic ones tend to dry up 
in a relatively short period, while xerophytic ones are capable of surviving for a 
long period.):2) In regard to this problem, Iljin suggested the “ mechanical injury 
theory, but we have to be careful also about the minimum hydrability” *** within 
which mosses can maintain their lives. 

The purpose of this investigation is to research into the adaptability of mosses 
to their environments by estimating the minimum hydrability and by making inquiries 
into its meaning from the point of view of the water economy in mosses. 

The moss-plant is very tiny and has on it dead leaves and other foreign waste 
materials; so it is very difficult to get good experimental samples. Probably for these 
reasons, papers concerning this problem seem to be rather few, therefore this in- 
vestigation may perhaps be appreciated as a new attempt, but on the other hand, 
there may be many incomplete points in its methods or in others; and the writer 
will be much pleased if the readers are kind enough to give him some suggestions 
and encouragements. 

The investigation in regard to the title subject is to be made by the writer with 
materials collected in and out of Tottori City, and by Mr. Minoru Saitd in Hokkaido. 
‘In this paper, however, the first general experimental results obtained by the writer 
are only reported. The experiments and observations were mainly carried out 
during the period from May 1951 to October 1951. 


Experimental materials and methods 


Adopted materials and their inhabiting places are as being shown in Tables and 


* A paper delivered at the 16th annual meeting of The Botanical Society of Japan, September 
23. 1951. 

** Biological Institute, Faculty of Gakugei, Tottori University, Tottori City. 

*** Hydrability CH) =(ho—hy1)/Ao (ho= maximum hydration when the sample is immersed in water, 
hy=actual hydration of the sample). 
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in the text. The top samples which seemed to contain living leaves as a results of 
the control experiment were given by the same method as in Mc. Kay’s paper.» ‘The 
leafy tops, which were being immersed in water for about 2 hours, of each Species 
were divided into 3 or 4 samples, and then, they were put between 2 sheets of filter 
paper arranged in one fold, and the water on the surface and among the leaves 
was taken off as completely as possible by the filter paper being lightly pressed and 
by the samples being replaced to other dry patches on it repeatedly. No sooner 
moistened dots became almost invisible on the filter paper than each sample was 
weighed, and a sample of them of each species was reserved without being weighd — 
as the control sample. Thus the water content at the phase, in which maximum 
water seemed to be contained in the top samples, was calculated. The control and 
weighed samples were air-dried in the laboratory, and the air-dried samples were 
weighed 3 times more on every 2nd day (48th hour) after the air-drying was started, 
and on the other hand, at every weighing time simultaneously, the examination of 


control samples was conducted in order to determine whether the moss-leaves were 


1 fe ABM OAK BL 
Table 1. Fluctuations of the hydration of air-dried samples. 


Atmosph. May 25., fine, 23°, | May 27., rainy, 20°, | May 29., fine 21°, 
conds. | RH.=53% (2nd R.H.=77% (Ath R H.=68% 
Materials ay | day, 5,00 p.m.) day, 5,00 p.m.) (6th, 5,00 pm.) 
Thamnium Sardei , a 90; 
var. cymbifolium 167% 2076 197% 
Polytrichum attenuatum 15 20 18 
Dicranum japonicum i iby 16 
Macrosporiella dozyoides 17 23 PPE 
Mnium Maximowiczu PAL 24 26 
‘= “ “At : ca : May 28., rainy, May 30, cloudy, 
ae cae May 26., fine, 23°, | tater fine, 21, 5°, | windy, 20, 5°, 
ie SA ac: Se Oe wie RH. = 62% R.H. = 48% 
Hedwigia albicans 14 a 13 
Neckera yezoana 17 20 ; 16 ; 
Thuidium japonicum iy 20 4 Agate wel aed! 
oor Wee ee a ee ve 27. (the same | May 29. (the same May 31., cloudy, a 
Suu ey th above- w. above- little rainy, 21°, 
Materials mentioned ) mentioned) R.H.=74% 
Isothecium subdiversiforme 20. iy RB on 
Anomodon Giraldii iY 20 , 16 
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living or not. After estimating the dry weight, each sample was put on the table 
in the laboratory for several days, and it was employed for the estimation of the 
hydration of the “ dead-and-air-dried”” sample. It was estimated by the same me- 
thods as the air-dried samples. 

The relative atmospheric humidity in the laboratory was estimated with a 
psychrometer. 


Experimental results 


Obtained results are as being given in the following tables: the numerical value 
representing the hydration of the air-dried sample of each species on the 2nd, 4th 
and 6th day is as being given in the Table 1., and the value fluctuates at each of 
the above 3 times as if it were dependent on the atmospheric moisture at the time 
when the sample is weighed. 


$238 MASDKit- SAMA OBKERU EME + ML REAP OBKEARE 
BIKBEME Oe 6 HRV L ie UES OE FFE 
Table 2.. Maximum hydration, hydration and hydrability of air-dried samples and 
of “ dead-and-air-dried ” samples, surviving rate at the time 
after 6 days’ air-drying. 


Temp. & rel. hum. 20-23°, 53-77% 23-26.5°, 73-84% 
Articles Hydr. | Hydrb.| Hydr. of Hydrb. of 
| Max. | of air- | of air- | “dead-and-| “‘ dead-and-| surv- Tceabitn 
| hydr. | dried | dried | air-dried” | air-dried” | iving || “™ ess . 
Materials %) | samps. | simps. samps. samps. rate | P 
(%) (%) (%) (% ) 
Hedwigia albicans » ine i aS | js 
(Web.) Lindb. | 229 | 16 6.6 19 83 14/3-1/4 
Polytrichum on rocks at 
attenuatum Menz 210 ‘: 8.6 18 8.6 ca. 1 a sunny 
Thamnium Sandei place 
Besch. var. 199 13 9.0 17 8.5 Camel 
cymbifolium Card. 
Anomodon Giraldii. 
ieee. GC. May (| ol TZ 2 PalT 9.3 19 ee ca. 1 
Macrosporiella 
cozyoides (Broth. et 250 21 8.4 19 7.6 ca. 1 ||on barks of 
Par.) Noguchi tree-trunks 
Isothecium subdiversi- : in the 
forme Broth. 201 18 8.0 20 10.0 Gayl forest 
Neckera yezoana 
Wie Hegde de 212 eg 6.6 20 728 ca. 1 
Thuidium japonicum F 
190 7 9.0 ca. on rocks in 
Doz. et Mohr 1 20 10.5 1/3-1/4|| the forest 
Dicranum japonicum 
: 23 15 6.5 8 MISES 
Mitt. : 78 low. || on soil in 
Mnium Maximowiczii || on ve forest 
Lindb. 393 24 6.1 19 4.8 1/3-1/4 
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The weight of the samples whose leaves had already been dead completely on 
the 2nd day was not estimated on the 4th and 6th day. 

On other days, the air-drying experiments with Mnium vesicatum and Hookeria 
in order to research into more detailed relationship between the water deficit of the 
samples and the surviving rate of their leaves were carried out by the same method 
previously adopted. As soon as about 1/2 to 1/3 of the leaves died (after 2 bours’ 
air-drying), the samples were weighed. The hydration and hydrability of the half- 
dried samples, and etc. are as shown in the Table 3. 


33 BAKKE PISS LER OBKRROSNIE - GCM O BAKER 
IKE MO re 2 WEA] RB L re BUR) © Ae BE 
Table 3. Maximum hydration, hydration and hydrability of half-dried samples and 
of air-dried (dead) samples and surviving rate at 
the time after 2 hours’ air drying. 
aS. ren Hydr. Hydrb. | Hydr. of | Hydrb. of | 
apes Max. of half-|of half-| air-dried | air-dried | Surv- dnabitine 
hydr dried dried (dead) | (dead) iving | plare 
Material %) samps. samps.| samMps. | samps rate 
dea” | (%) | (%) (%) (%) 
Bees ee toe ieee Pati ; ay on soil at 
Elec etd ee 503 | 76 ak, a eke 24  \1/5°1)/3| very wet 
ate and shaded 
Hookeria nipponensis & 1 Ca. places in 
| (Besch.) Broth. 758 139 18.3 16 Oe 1/2-1/3 | Aine 


After 18 hours’ air-drying, the leaves of both of these mosses were almost dead 
except that only a few cells at the basal portion of a few of the leaves showed their 


surviving behaviors. 


Discussions 


1. The mosses which are growing on rocks at sunny places or on barks of tree- 
trunks in our country ought to be looked on generally as the so-called “xerophilous 
mosses ’®; because they are able to survive for a considerably long period even in 
the condition of being air-dried in the laboratory. In view of this fact the xerophi- 
lous mosses, in this’state, seem to reserve in them indispensable or minimum water 
within which they are able to maintain their lives, so the minimum hydrability may 
be looked on as being nearly equal to the hydrability of the air-dried samples repre- 
sented in the Table 2.; 
and Hookeria, wither in a short period by being air-dried in the laboratory, so it 


minimum hydrabilities must be considerably higher than those of 


while hygrophytic mosses, for examples, Mnium vesicatum 


seems that their 
air-dried (dead) samples (2.4% and 2.1%, as given in the Table 3.); and 15.1% of 
the hydrability of Muium vesicatum and 18.3% of that of Hookeria as shown in the 
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same table may be looked on as being nearly equal to their minimum hydrabilities. 
And 6.1% of the hydrability of the air-dried sample of Munium Maximowicztt may 
be looked on similarly as being nearly equal to the minimum hydrability of the 
species. 

From these points above mentioned, it may be conceivable that the minimum 
hydrability is generally higher in hygrophytic mosses than those in mesophytic and 
hydrophytic ones. And it is an interesting fact that the maximum hydration is 
higher in Munium Maximowiczii than that in xerophytic mosses, but we are able to 
find little differences between the minimum hydrabilities in both of them. 

2. In consideration of so-called ‘“‘xerophilous” or “hygrophilous” in mosses 
with respect to the relationship between the minimum hydrability and water econo- 
my, the following conclusions may be conceivable: the mosses which is low in 
minimum hydrability, and which do not easily reduce of themselves their water 
below the quantity of their minimum hydrability when they are air-dried, and which 
are capable of imbibing vapour in the air?) which is not saturated with vapour but 
is generally low in atmospheric moisture as being represented in the Table 1., and 
are capable, in addition, of reserving water above the quantity of their own mini- 
mum hydrability in them, ought to be named ‘“xerophilous’’; while the mosses 
which is high in it, and which easily reduce their water of themselves below that of 
their own minimum hydrability when they are air-dried, and are in want of 
characteristics of imbibing vapour in the air, are to be named “ hygrophilous”; and 
'mosses having intermediate characteristics as compared with those of the mosses 
previously referred to are to be called by “ mesophilous ”’. 

In Muntum Maximowiczii, the minimum hydrability is nearly equal to those of 
xerophytic mosses, the hydrability of the “ dead-and-air-dried’’ sample, however, is 
lower than that of the air-dried sample in spite of the fact that the atmospheric 
moisture is higher at the time. when the former is weighed than at the time when 
the latter is weighed. ‘This fact seems to show that the air-dried sample of this 
species later lose its water below the quantity of the minimum hydrability ; accord- 
ingly, this moss should belong to mesophilous mosses. 

Now, These different characteristics seem to be caused mainly by their own 
peculiarities of protoplast. For instances, the osmotic value is. generally higher in 
xerophitic mosses than in mesophytic and hygrophytic ones, and the relative proto- 
_ plasmic permeability to water is generally higher in xerophytic mosses than in 
mesophytic ones.) These peculialities seem to be favourable for maintaining water 
in their protoplast and for imbibing vapour in the air. 

It seems that Iljin’s concept of the “ mechanical injury theory” is unsuitable at 
least for the air-dried mesophytic and xerophytic mosses, but in hygrophytic ones 
; adopted in this investigation, the water condition of the leaf-cells at the state of the 
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minimum hydrability may be nearly equal to the limitation of mechanical injuries 
by which the leaf-cells are killed or not. 

The fact that Hedwigia is exactly xerophilous in spite of the fact that the 
withering of its lower matured leaves of the air-dried sample takes place ina fairly 
short period of air-drying. is open to question. This species is one of the mosses 
which show the highest osmotic value and the highest relative protoplasmic rene 
ability to water; accordingly, these characteristics seem to be the indications of 
its being xerophilous; however, the rapid withering probably depends on the 
ecological behaviors of the species; that is, the adopted material collected in May 
had on it both matured lower leaves, which had come out during the last winter, 
and buds which would grow in the forthcoming rainy sea‘on in summer, and their 
lower matured leaves seemed to be in the state of considerable decline; accordingly, 
it seems that its lower matured leaves die in a short period by being air-dried. 

In consideration of the fact that both the maximum hydration and the hydra- 
bility of air-dried samples are low in Thuidium and Dicranum, they seem to belong 
also to xerophilous mosses. However, they are not so resistant to drought as 
corticolous or rock-inhabiting mosses, and they are lower in the osmotic value than, 
latters;10 according to these facts they probably belong to mesophilous rather than 
xerophilous mosses. On these species, however, more thorough investigations should 
be carried on. 

3. In view of the hydration and hydrability of the “ dead-and-air-dried’”’ samples 
and those of the air-dried ones as being shown in the Table 2., both the kinds of 
samples of xerophytic mosses seem to have nearly the same water-holding nature; 
and differences ocurred between the values of such the 2 kinds of samples seem to 
depend only upon the atmospheric moisture in the laboratory at the weighing times. 

This characteristics seem to be caused also mainly by the peculiarities of proto- 
plast, but hygrophytic mosses are in want of such peculiarities; that is, as being 
given in the Table 3., the hydration and hydrability of air-dried (dead) samples are 
considerably lower than those of the half-dried samples. 

In estimating the hydration of the air-dried samples, the writer did not take 
into account not only mosses’ bearing withered leaves bnt also their having dead 
cells in the leaves ocurred during the air-drying period. However, this treatment 


seems to let few errors to be made in the experimental data in view of the previous 


reasons. 


Summary 


1. The adaptability of mosses to their different habitats was ascertained by 
researching into their minimum hydrability within which mosses are able to survive, 


and by making inquiries the relationship between it and water economy in mosses. 
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2. On the relationship among maximum hydration (M), hydrability of air-dried 
samples (A), minimum hydrability (m) and the hydrability of “ dead-and-air-dried ” 
samples (a) of xerophilous (X), of mesophilous (Me) and of hygrophilous (H) 
mosses, the following formulations seem to be given: M,X<M,Me<M,H; m,X 
+-m,Me<m,H; A, X+m,X=a,X; A,Me+m, Me >a,Me; and A, H (dead)< m,H. 

3. It seems that xerophilous mosses do not easily reduce their water below the 
quantity of their own minimum hydrability when they are air-dried, that they are 
capable of imbibing vapour in the air which is not saturated with vapour but is low 
in relative humidity, and that they are capable of maintaining water above their 
own minimum hydrability in the air. But it seems that hygrophilous ones have not 
such peculiarities. These are probably caused mainly by the peculiarities of their 
protoplast. . 

4. It°seems that maximum hydration and minimun hydrability being low in 
xerophilous mosses is favourable for their activities even in relatively dry conditions ; 
on the other hand, it seems that hygrophilous ones, whose both the hydration and 
hydrability are high, are capable of being active only in the condition of environments 
having fairly much water in them. 

5. ‘‘ Dead-and-air-dried” samples of xerophilous mosses have the water-holding 
nature being nearly equal to that of air-dried (living) ones; this behavior seems to 
be important especially in their ecology. 


The writer is indebted to express here his great gratitude for the kind guidances 
and encouragements of Prof. Dr. Yoshio Horikawa, Botanical Institute, Faculty of 
Science, Hiroshima University and Prof. Dr. J6ji Ashida, Botanical Institute, Faculty 
of Science, Kydto University ; thanks are also due to Miss Emiko Tanaka, for her 


assistances in the investigation. 
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Physiological Studies on the Winter Storage of 
Ginger and Potato in Central Japan“ 


By Takeyosi Hori** 


fi GRE: PISA ACO SERRE BRROME CAS 6M NO. 


Introduction 


In this part of central Japan it is very easy to store potatoes in winter, but with 


the ginger it is so difficult technically that farmers often fail in making a success 


of it. The purpose of this paper is to present the results of some observations on 


the physiological changes of these two crops when they are stored in order to find 


out the exact nature of the difference in their adaptability for winter storage. 


Water Content: 


The water content is found always 8% less in the potato 


than in the ginger. Practically no seasonal change of water content is observed in’ 


either throughout the period of winter storage. 


Table 1 shows the results obtained. 


Table 1. Water content % 
Date 
chs, shee 6/XII 1949 | 25/1 1950 27/11 10/111 10/IV 
Migterialgek 5 Pa) ee A ‘ 
Potato 80.98 80.73 80.72 80.69 80.59 
Ginger 89.02 88.99 88.98 89.10 89.05 
Water Evaporation: When the ve 
rhizomes of ginger are left in the 
open air, they soon dry up. The rate 3 
of evaporation is enormously high on 2 
Ginger 
the first and second day of exposure, 14 Potato _ 
1 2 3 4 D Days 


so that they wither to death within 
several weeks. With the potato, on 
the other hand, the evaporation is 


Fig. 1. Evaporation g/100g Temp 20 C 
RH 75% 


9/0 


imperceptibly small from the beginning. The results obtained are shown in Fig. 1. 


* Aided by the Ministry of Education with a Grant from the Scientific Research Expenditure. 
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Freezing Point: The freezing point as well as the supercooling point the ex- 
tracted juice is always lower in the potato than in the ginger, as indicated in 
Table 2. 


Table 2. Freezing point and supercooling point 


ede 5/XI | 12/XIL. 1949} 14/I osm | I/ll 

fe Matertals >|) : Taal we Pt Se Re Regen 
Potato FeP. |) —0.55°C= F 2035°S “| 0.68°G) 9-07 Cs 050°C 
_ ——___—__—_—_——— _ — — _ = - — = a Se ae Wp — | eee 
Ginger EP. |Y —021°C,|) 0.229 | -5022°Ce) S025" 1s —U2r 

RiP pote. ©, | S.C. PB.) = eaters eae yh a eAsC aie —24aec | —2.48°C | 

“= Eee As ss Z = = = 2 —_ —— ——- | 
Ginger S.C. P| = 1.679C 1. S1.85°C? |= 90°C 4. —2.01°C §j. 196°C 
(eens ul TE Mele one —10°C' || —11°C —12°C SIG 


F. P.— Freezing point S.C. P.—Supercooling point 


T. F. M.—Temperature of the freezing mixture 


In the case of potato, both the freezing and the supercooling temperatures are 
lowest in January and February, while the giner such a seasonal change can scarcely 
be observed. 

Starch and Glucose Content: With potatotubers the starch content decreases 
and the glucose content increases with the advance of storage period. With the 
ginger, however, practically no seasonal change is observed in the content of either 
constituent. The data obtained are presented in Table 3. 


Table 3. Starch and Glucose content (2) 


Materiais-—_ 6/X1 23/1 27/1 16/IV_| 9/IV 1950 
Porstoictarch -) |). 595k “tly ueese cule mogel oh apes Cul umaa cal 
iia get acareh eal aL 10) 1914 | 1673 | i721 | 1652. 

Ripetaiplicesa a ok Gre 0.8704 [Yan Lara i aha tet see 

Se Cinger giucasdsa' |) Tae aap aan ele ny eet eee 


Dry weight % in starch and glucose contents. 


Actual Climatic Conditions of Storage Places: In central Japan potatoes are 
stored customarily in a room of the farmer’s house, placed directly on the earthen 
floor. In this room the air temperature often lowers as low as-2°C. The optimum 
relative humidity of the air is generally found to be 70% in all weathers and tem- 


peratures. The ginger, on the other hand, cannot be stored under such simple 
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conditions. They are stored in a hole excavated in and with a cover of earth. But 
the hole must be climatically conditioned with the greatest care. The temperature 
is observed to be always above 9°C and the moisture to be nearly 99% in relative 
humidity. Table 4 gives the temperature of a ginger storage-hole in Gifu prefecture, 
the hole in which the storage is always successful. 


Table 4. Temperature of a ginger-hole always successful. 


tien Average temperature | The lowest temperature 
Nov. ee. ati eeie ek 
"Dec. Mw ahaa Toh EN ocr 
be a neces fe 9.8°C 
Reba to wie eo aor ery Orc. 
okcce aa cee, peleuetas 
Discussions 


It may be said from the results of our observations mentioned above that the 
difference between potato and ginger in their storability in winter is attrjbutable to 
a difference in their susceptibility to the cold and to the withering. It is found that 
the hardiness of ginger is much smaller than that of potatoes. This may safely be 
derived from the comparison of the two in the freezing point as well as the 
supercooling temperature of the cell-sap. The higher freezing point observed in the 
ginger is caused by a higher percentage of water content of its cell-sap. Water 
content does not decrease even in the midst of winter. The ratio between the starch 
and glucose contents may also be responsible for the difference in hardiness. In the 
potato the content of glucose, which is more osmotically active than starch, increases 
during the winter months. But in the ginger this increase does not take place. AS 
regards the withering, the ginger is extraordinarily weak in the resisting power. 
It dies of withering within several weaks even in the low temperatures of winter. 
In the potato the epidermis of the ‘tubercle naturally drops off soon after harvesting, 
and the outer surface thickens greatly by the formation of a thick corked layer of 
cells, which prevents the loss of water from passing through the surface of the 
tubercle. In the ginger, on the other hand, the epidermis of the rhizome is a one- 
celled layer and the membrane of cells is always very thin in the period of winter 
storage. It is without doubt that the far greater rate of evaporation observed in 
the ginger is caused by such a thin surface structure. Thus the conclusion may 
safely be established that the difference of the two crops in their storability in 
winter is caused by a difference in their hardiness due to the different physiological 
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nature of the cell sap and also by a difference in their resisting power to drying 


due specifically to the different morphological structure of the epidermis. 


Conclusions 


The causes which make the potato storage easy and the ginger storage difficult 
are explained experimentally, basing on the resisting power to the cold and to the 
withering, which is greater in the former than in the latter. The lower water 
content and the higher glucose content in contrast to starch content are responsible 
for the lower freezing and supercooling temperatures of the cell sap in the potato as 
compared with those in the ginger. The thicker and stronger structure of the 
epidermal surface prevents the water evaporation from the surface more effectively 
in the potato than in the ginger, in which the epidermis is too thin and delicate to 


prevent evaporation. 
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AIELLO MOMS ese W-2 . 


ie tae ee 
Shuzo MASUMOTO: Taxonomic studies of soil Actinomyces in Japan. I1—2 


Ill. Actinomyces albosporeus Krainsky (1914, p. 687) 
Act. albosporeus Krainsky emend. Waksman & Curtis (1919, p. 91) 

4) REB#E: No. 1 (1-a), No. 33 (1-b), No. 81 (1-c), No. 46 (1-d), No. 46’ (1-e), No. 54 (1-f), 
No. 147 (1-g) PLE MAL 

i PHO LR. WWE CRAPPER): BB}E: No. 54, 81, 147 isu Mee WITS 
28, No.1, 33 ia FERRIER bicbhe TZ ELUTE VS, WRK LKB THON EMT So (4% 6,7 ©) 

S4eF: soe (09-104), Jy EIDE La SHER (0.9 1.0x1.1-1.5 4) 

segePA SL: 1. TRREX: He: BAP PR Mt py Me, FTL ¢ nef (1630), BRE, 
ARATE RUM EORARSSo AR: ESHER I HR MOAERRNBKATS. EY? 
SEBESTLBSV, DRE G3) e¥TSo L&5S, HMMM: mLo 1 BE Oc 
48h one BUTS TLEUHS0 

9 FYI TYESVABR: BIE: API — HC THEO KATE (69 WD) OMELET S 
at, AUX BEIAD SB ICR RBC EIR EY, NFHEDIZV— Ht 9) KRSM MASS, WL7ZI- 
a&LmOESOKKRU Cie LIEZX PH AOM-~ KOR EM & EF So Ay -aAsmKmOR WARE & ck 
HESGIG (Soil passage)’ ¢ #4 MItGU RE OBER ET STE MbD> NRE, MER Sv, BRAC 
ASS. Aa: ABR eR EER ERA, RAINE (33) CRVAACAEREBT 
ROBE: Wlo 

3 yey MBRK: BELOBB7 I~ antec, ete d te U Mev DAG AUS IEE OMe eEK 
BEB TEV 

4. WRK: He: DOME, GRA (78 Lit 69). RAIMA & EB IGE -s 7 & (60 & 
WBS) RAW KEICES o HiME AP KRY AS JG CME SS. Al: ABER, PP 
Ev.o £6, (ZIRIBIK TRA 79 ERE EE So wezeito Gt: iklo 

5, WHE: BE: MOMELY ey 7 HL ID, Kur CHE ERE & 1 So au: A, 
PVD (158) bed, Hix Ce RS BROMUS: lo 

6 yt ave: Be: CR FG CTA M CIM AS So IB, BAL SEC RBI HE & 
2, Be: Wi, Hed HEE OBE: klo 

7. Bee: BE: He, PRMRALBECRM7 2 nL RHR, AMIE Tits 
EEE SMES S. AW: ABE, BIC K, DLS tre emus c EBH So TEBE 
Dts: kwlo 

8 eoty: BE: WEMERAW7 nf, A BEE MREBORE Te 
yee: 3aEP Fo 

Ges T EAA RE 799 2 fi, BIC EOMKELT S o BLT it — PIE o APPL © fe: 
eV TEER Y, Kv CI7AALRUS nese £ 2S o RAT NIE v PereBbrs> wi: F 
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SUS RIL BD ERICHEMS S, CHUA MERE CHS, AWE: PLA EW (bans, Heese <( wir 
iE, EJS afi cP] & 7 So 
10. @ayRF7 4 av: FWA: —WBaAR=, WER, HhO—MAYHET 3S. Sie IL OUGH: Ele 
ll. EPR: BB: PPR, WMCMIREEKST 3, MILB ICHEF 30 HEE ILD FG 6 : 


alee 
SEIECERR: 1. SIR: EC OWMHL TA ay SER, MIC VIF YICRW Chih AZKAM AB z BM 
eH, Leuyr vIeK cH C&W CCSS, MbFaYF—- eePECHS, AH—-fkc LF oH eiichu 


T BAKE fe EE IBIM Ltr vg 
2. FREMOMA (B3HRAR): FCoOMRG rv ay hb, RHRUSLLAAST 3S, 4 eI YAKS 
AY OWRKRICE OCHRE AIM 2 htewas, No. 147 OAILTCH*EAIAFTS TE BGCHS, 


#3 3 38 A. albosporeus CJR 3 RRO PENR 


wep | IRIE | aA Pat Se SORES 
CRMEBR) | MO Royo yk | em | a me | ae 
No. 1 £ — 3 a of + ++ 25 
Di ewes a + + + 
81 Ppa ef e +t = + 
1 ae Semel eee ome lca : tt + n 
DOPAC pera ee + 1 + 
54 th z + 1 + 
147 -H = an aie 


* WAFER IC BS > TC AIRE OSB veg 


3. HRS k 0 OPER CNo. 1-a): 
a ee ee a ee 
ARIE | F = = - ~ _ 


fT No. 1-a WOW PRIA Eh vA URE TRIS « 

4. BREE D OMATEMRIZIR (No. 1-a): RAMESUISIE WICH U~ 

5. HAMEL U Omni mRZ I (No. 1-a): REBEASE, 1H L HERR SERE © BB It MER PE, 

6. EMER (No. 1a): TOBE, TAH, MAR, 7 ARR, BOR Fey, Pyaan, Ky 
a AAR, RRM O Lhd bb EMS TBR Lie vse 

7. AB 3 (No. l-a):. BRE es, 

8. Wits) fe CNo. l-a): 9%ux, 1mm FEE, 

9. fbi ae CNo. l-a): —ePE, 

10. er u- Xie (No. 1-a): Pete, FAL: AMF ay rH vec po t® LC o Hee 
CRU CHES ( KBEEBe BRLIrV. AOE 2 ADR fe BS 25 ME ICURALTD FE HER IC ABD FEY 
PP URAL, ABC LISMCES, 
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IV. Actinomyces roseochromogenus Jensen (1931, p. 359) Syn, Act. roseus Krainsky emend. 
Wsksman & Curtis (1919, p. 184): LiL Act. roseus Namislowsky (1912, p 567) 4.2 £ SFR 
bBo | 

S>REBI#E: No. 12 Ili, No. 27, No. 167, No. 97, No. 68, No. 78, No. 101, No. 58, No. 114, No. 
134, No. 157, No. 40, No. 165, No. 26, No. 163 PLE MHVth 

7%: Gwe ORARACHS— jE CRASS): WRPE: el CBSM)o LVRS 
FSLORDS.0 

SEF: AWG EAM (ad L ¢ IFS), 1.0x10—-15p. 

HeREDRL: FEWER: BR: —ARICHPIETE, SEE. No. 12 RU! No. 165 12st CH 4 RSH Jo 
No. 12 Cia RHE, MPM AKI LS No. 165 ~cit Het (¥5/28)o Abi: —BRICWES, 
BR, ey 7 EMER, No. 12 Ru No. 156 CCAM YPM HE 42 Lid 4), Hae 
Howe: wl. No. 12 CcTARESBHT SCL MSY, Aaa (BEL, MRAEES. 

L eye yy yy Say aKRR: Hk: WHE MED ERIE, K& No. 12,27,78 RE M4 ie 
hur CAM BRAD ICAL WHE LSC EBSD, Bhi No.12 1&X Of BS LO B® 
Wis BASH ER RECECGH, DOMRELTS, RHF MEME TUT SE EMDO OB 
Raith, oni er 7ORHOe 1 BE 42, We 56 kt y, WC won wIc 4 LS) I 
HS, MicRMot as (lavender) eHTSCLMHS (No. 167)o Af BS S BRS ER (No. 
26, 163, 97 R157) KR cid, © v Yt DAU O PICKER te DC AIRE EU, TC OMEROT 
BME TA, ABAD & EFS ERKRE TES © Jensen (1931) eee MUMRE KO A. roseo- 
chromogenus \Ciisvs CHB L TVS o sr Hots: FAA Eto MIT WV PEK & BHT S 6 
No. 26 app Y 7 EH (HIB 56 Rix 60 dil, ie 60 dil) EFWFS, HL. OMA RBA 
KOnNTHKE( KONG. 

2. FVeVY -WABBA: ALE: MRC CMMREDE HHL EVP Toro 

3. Hie: Mee: MIWA (16 Kid 28)o eet: IRIE MR, FAR, ey 7 ee 
meer ne vite (A2 Mit 60, & 45/56 £1 d) RMS AM HALE To WH: FRE, LILES Tero 

A. WK: BE: MAR HA, BHEL STE BHSo *% OAH BE RSLTABEWS 

5. FAsvBR: BE: 7I- +68, FER ICTA LAL ie. = AB EL win: to 
PAE ChrvC kL BHSo 

6. eee: ARE LOBE KANE Wo | 

T 89FY: BE: ZI AB RBCS: EIR OMBE, BE VUMLIEs Hh 
fe: Fuso FREI Fe MiB IKIK FS o | 

8 sy nr4EPl: BI: WMA KGEWREET So ALO: Bibizl (15 H)o Be 
Hl: [P2tko sBWl(e: ths, RE Ovex CW L iro 

9. AVERT 12: 38: eB, —PBIP bo Pacino fete: PRET LM Ee 


KBs So 
10. wREWE: iF: No. 12 RU No. 165 DO WRIA ER BRET, fi pic WV BIRO 
EDR ICTEWES 4 o . 


AEE: 1. 6, ETE NO Afllic RF 8 WRIA FRO Mn CALTECH TRE ACHE ER OFT 
PRE Civ. POF F vy SER KRG oFF yr -#RIOS CHLEGL CRM, BL¢ IeHe CS 
4 KBAR )o 

2. MORIN: KAICMT SHR PRMICR COORD CEE HARSH. 

3. Heer v one 84 REM)o 


126 fi » = HM BR BO H & 767—768 & Wa 27 42 5—6 


#5 4 38 A. roseochromogenus \C)RS } GK ARR @ VER 


ee ae a oy tae eee 
CEMA) 2B) ee me | FE ev syr| oe | a | ay 
sao eta DORs, eM ee a + “: +: 
97 = + re ite oe fe: : + + 
58 Aaa te tees eas + 4: + + 
114 Ww oa He +L + mo “ + 
78 Ww + = 4 & + “ 
134 = - a ali tase a + + 
157 = ; ee 4: = “ + 
167 W RE toe eee ze 2 
ON Sg on able oct cht i aero te 
40 dies " - Lona ae Cal Peale 
26 Both ited baa + ae + + 4 
163 Ww CR ie = aul eet je: + a 
12 - Ht 4 - A ae + Ea 
165 + ‘ nig : ang =“ + 


* wep ath S SRIRMPMEIK XU PLES FIL 5 SBRBEETS, 
KML VU OFA7CMB IR: No. 12 RU No. 165 (tEBPE, FCO BRRIZIZ PE, 
5. ARE V OMAR CS 4 BIR), 
6. (ERR : 


suey x y “ N 
Ay ae al Zp y aie et fie it ae FMP A Stan 77 


No. 12 | + rs 


No. 26 | + Me 


7. ZARA: PAGAN (EAA hEoOWECS se uet, vs Fv HEE EA IER CHW, AE 
cli EA. MEL RCE RDS, CROL LEE O FOR FIF YABB MTS,) CHUM DDSx yY 
MIRE SRODES CHS, 

8. WeFAR: No, 12, 27 & 1mm ca; No. 26 it 2-3mm; No. 68, 165 it 4-6mm, 

9. HiRHGa AR: PERE 

10. e& ru XA fH: POPE, 

RR: AMF Pr - UB BICMH C, ERS OME HG IGE e YD ERROR 
PR PRE/E LC, ASCARI LIES Cd 3, 

#2: Waksman (1919) akic Jensen (1931) O3ciRic Huse PRIA EYL ERPSER EX OR BKK 
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PMHEL IGRI SLD CHEB, BPRODML CMRAEN LEN EUKET, HHI TOSS LOOAM 
BMPR BSS LOE BOK, LOL EOMOKKER CAE OM AO tk, Hic Jensen (1931) 
oz e b6—hhU Cus, A. roseus te 3% %it Namislowsky (#ij/), Krainsky (pHi), Waksman 
& Curtis (BIH) KREOTHMUbA, POTNEOLORM—CHSPESIDARE LW OT Jensen 
CHIH) OZKLIRMLES 
{J A. roseus Krainsky (1914, p. 682) 25 < AFEL IPE CHS LELHNSM, % OBR BATE 

Arte O-CHESE AS 72 Blk Bp zu, 

© UAC BS 3 Bt 3 LHR (No. 167) l4fE*% lavender i, D Rip Hk ze IG IM SSPE, Weie e OAR 
OPEL, AFR(EA LO RMA Ry CHRE RT 3 LAL Act. lavendulae Waksman & Curtis (1919, 
p. 130) Liti—f# CHSD, Bt £ FAI Ahy CULO CHSE BASS, 


| 6A OM OUR 


1) Baldacci, E. (1939): Atti Inst. Bot. Univ. Pavia Ser. 4, 11, 191-231. 

2) Bergey’s Manual of Determinative Bacteriology. III. Ed. (1930); V. Ed. (1939). 
3) Jensen, H.L. (1981): Proc. Linn. Soc. N. S. Wales, 56, 345-370. 

4) Krainsky, A. (1914): Zentralbl. f. Bakt. II Abt., 41. 649-688. 

5) Lieske, R. (1921): Morphologie und Biologie der Strahlenpilze. 

6) Namislowsky, (1912): Zentralbl. f. Bakt. I Abt., Orig. 62. 

7) Waksman, S.A., & R.E. Curtis (1916): Soil Sci. 1, 99-134. 

8) Waksman, S.A. (1919): ibid., 8, 71-215. 

FHAME= (1943): KEMP K ARIE, Hite, $5 AB, 97-128 


128 fi Yo S ee Bh $8 65 HE HB 767-763 & Ham 27 4 5—6 Fi 


HAI SRS CRB ICM CT A 


yy $k 36 HE OM OO 


Yoshio KOBAYASHI and Hiroshi FUKUSHIMA: On the red and . 
green snow newly found in Japan II. 


WO LACEY A CHT SOL BEL ODA RBI SB, fa} Chlamydomonas, UI- 
othrix, SAX Zt O CHE KREAOK DIRE LIFE DOKL DERM DSD— 


e 


1. Chlamydomanas nivalis (Bauer) Wille in Nyt. Mag. Naturvid. 41, p. 147 
(1903); Chodat in Bull. Soc. Bot. Geneve 1 p. 297 fig. D (1909); Fritsch in Journ. 
Linn. Soc. Rot. 40 p. 324 flg. A (1912); Pascher in Volvocal. p. 196 fig. 136 (1927); 
Kol in Folia Kryptog. 1 p. 616 (1928): et in Beih. z. Bot. Cent. 53 p. 35, pl. 2..figs. 
69-89 (1935) et in Ark. f. Bot. 29 A (20) p. 2 figs. 1-5, 7, 9. (1940).—Uredo nivalis 
Bauer in Journ. Sci. & Arts 7 p. 225 pl. 6 figs. 1-7 (1919).—Sphaerella nivatis Som- 
merf, in Magaz. f. Naturvid. 4 p. 249 (1824); Bohlin in Bot. Cent 65 p. 43 (1895). 


APRILT - 7 alba, FI -vay F, ee oORR eA Ant ORME MAMo—flL ance, 
PES PICLPMCETS. HBT, SHS, HOF ORL DMT st WEOLARL cH KH V 
VRC LHR Ge us, Were z 
SInCHMWF LTV, Hier 
le 4°C Dib OF HEI ba iit AE 
Brevi Bstnctvs, LR 
Bilt, ABEAAW, BAF 
HOPRBPICHM bh, Choe 
Be Hp RAGS ALC IRS DS, SE 
© Pi ORI SH) OF kB tte de 
Po WilM ECORI MF he 
13-22 C6, BMS REOLO 
ILIKE OR CHS — MEO 
WM A & Ay LER OX Oi BIH 

CHRO Miklt~~h Za 
-ADRCUuy Pee RMU 
J&?e Fritsch, Kal, Lagerchim, 
Wittrock 48$OF30_L CRS 
DY BRC ALE OME TS RD 


HOF A TAIL the OPEC Ik HC 
PRR, NAW, BWSR OKREK A bk. YIA,TFIYP bY LLCO Chlamydomonas it Chi. 


Fig. 4. Chlamydomonas. nivalis 


antarctics, Chl. asterosperma, Chl. gracilis, Chl. nivalis, Chl. sanguinea, Chl. tingens var. nivalis “27% 


ae 


ae 
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2. Chodatella brevispina Fritsch in Journ. Linn. Soc. Bot. 40 p. 326 pl. 10 figs. 
ZOE O Die impnoOtros OuClOLa))s 


HUB BOVE IRS LAROUR, PC MOU, BIW 18~35p, HH 7714p. Ril it Lemna sere 
PICHIA CS POMIAN 21~2Ky CRMABRAK. MIMIC a—- I ORAS AL, MRERPIC 
BUOWEe AT WMA Chod. brevispina & —jSH Le BT OMIM L IMTS ENA Old Mas 
MK, Bei RRS. CHeEBL CANS <( OMFICE VRLUMREHG RV ERBOTK So 


Le } po ga a io 4 Re Oe ae ae Be 
ea On gd oe Saal Loy srs 
Fig. 5. Chodatella brevispina & Scotiella nivalis 


WE Mea ERB chk CK < 2A LL Chlamydomonas sp. & Fk CHE OEE BM CH 3 2s, White 
C45 ie HRS eb SL Ic LI LEZ 0 


3. Scotiella nivalis (Shuttleworth) Fritsch in Journ. Linn. Soc. Bot. 40 p. 324 
pl. 1 figs. 22-24, 31 (1912); Brunthaler in Chlorop. 2 p. 132 fig. 119 (1915); Chodat 
in Bull. Soc. Bot. Geneve 13, p. 76 figs. 4, 5 (1921); Kol in Ark. f. Bot 29 A (20) p. 
2 (1940) et in Amer. J. Bot. 28 p. 189 figs. 4, 5 (1941).—Pteromonas nivalis Chodat 
in Alg. vert. Suisse p. 145 fig. 70 (1902); Migula Alg. in Tomé’s Fl. Deut. p. 604, pl. 
33 F fig. 19 (1907); Kol in Folia Cryptog. 1, p. 616 (1928). 


AM it ARYA & L, Bi Sfp gi HR DL rk FS (LR DIS Cid Hee UP IIA MMI wlt 8 DICOMBeAL, 
ERO Be Be L HERB ab FV FEL CHES o Mii OF & 12~31p (16~26y), hh 6~15y (9~18H)o ina 
OREN ILIA HOR AM OMB, HARI AEBIC HL, HR CH ID BMY & LNT OWE HF 0 

Fritsch (1912) &AMOAS SHE 22, fi 12y 2%, Brunthaler (1915) eS 20~31y, th 


130 _ ft m B RH 665 & & 767-768 & fa Al 27 4B S—6 A 


12~15p £LCHS# Kol £HF 12y, fh 6p (1940), 
a 14p, i 8p (1941) & LCHUPPSRERASV TS CHS 
SDE OME CHE Le HiSE (50 APR) Fe 2 16.00~ 
35.98, I 8.75~17.69v. “CHEK AeEHRLO EY KWO 
fat % 2)bAo Mf AL Bir %, BM Chodat, Wille, Fritsch 
DOR LER BRO trv SOE VI HEL He MAGEE x EE 
OMEN bre TMA) DME, HR MIDE RRO 
EV IAP ORE SNe POKS 
AIM, OK, Hh, BBOD VA, PAIYPYA-ELTH 
Rit, FOV VR, Zoe ee 7 ey ee 
ARVRKOFAPY AWA, + 75D, KE, REE CM EAT 
RZ Bry ~rsr-—-7 (Chodat, 1921), RUT ATADTD 
Fig. 6. Green snow of Oze wy v4 (Kol, 1931)-Oicsk OH Cit 8 BR a7 Va, 7 
FY IR-~CARVECS So 
Kol (1940) a Asf#la Silicotroph 923i Etec Calicitroph O27ic ts’ AHbnatmeChHhs. AB 
RST at FE A ic KR < api L, Chlamydomonas sp., Chodatella sp. & skic#RROE BEY KIT LOT, 
WILE “CH 2 7 PROM Pc h AAR BILD AS ARE OR AE LEAD 5 tr Feo 


4. Raphidonema nivale Lagerheim in Ber. d. Deut. Bot. Ges. 10 p. 232 pl. 28 
figs. 15-21 (1892); Fritsch in Journ. Linn. Soc. Bot. 40 p. 329 pl. 10 figs. 32, 33 (1912); 
Heering in Chlorop. 2 p. 54 fig. 72 (1914); Kol in Folia Cryptog. 1 p. 616 figs. 1-4 
(1928); Vischer in Beih. Bot. Cent. 51 p. 82 (1933); Kol in Amer. J. Bot. 28 p. 190 
fic. 59 (1941). 

AS FE BM O AM DS SRIRBEA & ML, OTB IS RIC RS 9 HIB OAM AO Re Kt, 2~ 
6 Po ANVBM ILE < EN, PKL S~12 fd V, HED CW ( LIF LIZ AWMET MEMS S— BHMMGIK (tL, AK 
HR OSERR A DAFF o 

: ATH ICI LM, Raphidium nivale Chodat (Bull. Herb. Boiss. 4,886, Pl. 9, f. 25-36 (1895); 
Alg. Vert. Suisse 220, f. 118, (1902); Bull. Soc. Bot. Genéve 1,295 (1909)}, Ankistrodesmus nivael 
CBrunthaler Siissw. Fl. H. 5,190, f. 294 (1915)} laf Raphidonema cryophilum Chodat 9% 4%-CS 


So 


AFEIL AC IY AAP YY, FAP AW, KE, =77T PX, BARES, Hy ok. TH, MeO RECA 
Ws CHS A, THSBLEVRCHS, RMN SME, SAME, BIL, SEM RORBRURS 
HP iCARE® SLM L DS PREILIEB KY Veo 

5. Raphidonema tatrae (Kol) Vischer in Beih. Bot. Cent. 51 p. 82 (1933); Kol 
in Bull. Soc, Bot. Geneve 25 p. 271 (1934) +~Ankistrodesmus tatrae Kol in ‘Act. Soc. 
Bot. Pol. 4 p. 166 pl. 16 (1927) et in Folia Criptog. 1 p. 616 pl. 17 figs. 6. 16 (1928). 


AM MD (LTRS I CD AB I GC, Fe SEH LPS CAM So PAI, S SHR, MRR cis ae 
BB idle] — OAS AIC Lew EBA, FS 20~S5y, Hh 15~2y, Mic aWivarr ra beast, B 
FRE WRK 9 SERRARIL 1 Bhi 2 FEL, MURThIUe UIA PRAT. 

Kol (&—a8 fi (Subsp. Saussurei, 193) RU—28#8 (var. Yellowstonensis, 1941) % FR Lico ME 
ATE L UES CI3~15 »), HOM BICME ICH 6, MC, E74 PEALE ABD, REARS 
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Bigs 7.) A-D Raphidonema nivale E-J Raphidonema Tatrae K-S Scotiella nivalis T-X Chodatella 
brevispina (A, B, E-G,L-O, Q-X... x 1400, C...x 700, D, K, P... x 900, H-J... x 1800) 


L LCA Ev (22 30~804, fh 1~15y) ELTHS EAT HE OAM OWE HERA KRICAL 
ERIC, FEAKPID IMIR AIS ILO (No. 4, 5, 6, 10), Ric —-KTS 40 (No. 2), a AcAE, Ke 
x gic --kF S40 (No. 1,7, 8, 9), Weeds k UKE, RIMKMCSILOMEL, AEA 
Dav ATER AK ORICd BASNSB, © DEAD OMAK EO CRE LIE. METH SOB DEBE 
—ISAMBOKZOLE KPC TH So 

AKEICBTS LOAT~TCHEO7 V4, Sy I7R-ELCMbH, RAMAT AT AW CAP, 
BY TIY, HYIFIG, AOMVFFA), BERURELAK*, FY THY, fwavaby Chita 
NCESE, EYF Fy OBBUNLBER7 IA, 77 PR-LABVERCHCESSZ. FV APit 
we, cost, Reh eit, 27 ME IPE OEE HBC LE L Fe DSM PRHLIA Bw} TP vo 


6. Pinnularia gibba Ehreng. var. Peckii Grunow in Verh. p. 517 (1860); Dipple 
in Diat. Rhein-Maineb. p. 36 fig. 66 (1905); Mayer in Bacil. Regensb. Gewdas. p. 201 


138 9 % Mt a | 65 HE HS 767-768 RA 27 4 5-6 Bi 
No. ee @) | the) | AB (S 
1 38.2 2087 | fig. J 'Sm =| 
Dl. 3073 1292 fig. = = 
3 45.4 4473 | fig. F i : 
Al 9230.7 1689 | 
5| 30.5 9.485 | fig. E 

7 Baltan-27.0 1.689 
Z|) 43.0 1.590 | fig. G 
g| 44.0 2.186 
Qa. 237.0 1.689 
10| 315 1.689 


Fig. 8. A Pinnularia gibba var. Peckii ( x 1000) 
B Gomphonema subtile (x 1000) 


R. Tatrae OR FW 


pl. 7 fig. 10 (1913).—P. stauroptera Grunow var. semicruciata Cleve in Synop. Nav. 
Diat. 2 p. 83 (1895). 


BERL RV BURRELL C, MOH IIR it ag C C ODRERT, Rss 50~80p (65y-), th LW 
15p 15 p:), Gikit HA OTK 8 CIRENE, Ht e TURE KL 1 MWA BSCE ST, HERP K SC 10p [Al 
rex 11 AES, PORPBA GOR, Tema here $3, 1 [ll 2 VP REB OBE ABLIA WRIT TUB o 

BRHODMAEHAKCK(, ABR FY, OAV zH, PAY, 
FIVIR-EL CORAM RE CHS, 
(Bea 


FRU DECMENRTSB, FIA, 
ASS ic BS AR ALER CH S ASF NAIA LE SES He ARSE rc A 


7. Gomphonema subtile Ehrenb. in Amer. p. 128 (1843); Van Heurck in Synop. 
Diat. Berg. p. 23 figs. 13-14 (1880); Cleve in Synop. Nav. Diat. 1 p. 182 (1894); 
Schmidt in Atl. Diat. pl. 236 figs. 9-11 (1902); Dipple in Diat. Rhin-Maineb. p. 99 
fig. 208 (1905); Schonfeld in Diat. Germ. p. 187 pl. 11 fig. 148 (1907); Migula in Alg. 


Tome’s Fl. Deut. p. 312, pl. 10 F fig. 17 (1907); Hustedt in Bacil. p. 376 fig. 709 
(1930). 


EERIL IR PREITS CRB AMOR, HARARE RD, LAO MC DETR 
Re IRS, $3 30~60p (60),  4~8y Ov, HMA <, ose Heya Y CLIELIE—Ml 
OF), Mic Ee AT. MARIS PP RRS 10y Bick 12 A ALA) EL, PP WWE ee 
YRS 6 

APRIL Ai FOTIA CS TOPE), TEEPE, JEYibe PH it 58~8 -CRILGED 3 RipMIa 6.5~ 


78 Lait, AFC C CALEY IRMA, BOW, BASE 2 IB, fi 7 WHE CAM ance 
Bo Fewee/) HAIN UE ORR HP 1c Hh THICULTEF 3 9 
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8. Chlamydomonas sp. 


SURES ORAM, 47 OMI br SDR MORE ERO TCIES evo AEIL Choda- 
tella brevispina & ttc BWW ATHRR OR} Rr RBS CHS o 


9. PLEO IH, BMORSEUCSU Sh, MAO FW ww ~ Phormidium, Diploneis 
(ovalis?), Navicula, Scotiella, Ulothrix, DO) 3 6 


Ill 4 #& gy # & (Ecological Observation) 


ASPCHM LICR, MELO TEC, TRAEO READS EUW LUIE 2 SE, ARSON 
FU, SHEE CHS. BOWS Chlamydomonas nivalis PRRIC, © NeoAWw Ee 
Chionaster nivalis, Chodatella sp. 2% si tr, Raphidonema nivale, Scotiella nivalis 
PREC TEED, (hO 2M ATKESRAMOR EIA ER GILEAD OZ. 

eid EWU ICIS, TRUE, hy TABU, © OF, RUN RINE, SAFE 
Wik, SEE LK < a AR LC JRF 28 ~Chlamydomonas sp. Chodatella brevispina D—JjeHLFSR 
ON -BS 6, PREBLTS LOPACKE, KRACOAFE Scotiella nivalis =HeEETE LOCH 
Dko WOHOBSY Scotiella nivalis aU Abr, THICKER OM Chionaster nivalis -G Sele- 
notila nivalis, Raphidonema i. of) DRE IC LP RAG PoOk, Wel sic Abi SWB L Ie 
OLR, eo FHP, ABRIL, MIeAME OGL C Chionaster nivalis BARA SH 
%o KKK B&D % OT Protozoa D—-fR SEL, Chionaster nivalis GMI SY, Rotifer o—ff 
DRICAM SNK, WON oUF Pit’ b Betula, Pinus, Tsuga OTE, BYLORSMYOBN, 
14M, BEKO MPMI TE L, Protozoa, Copepoda, Rotifer FOB/NH MD LULL CHE RHODA 
PROPER CCHS, PBI TEIN Cle Scotiella nivalis BEL P SWS ev BAD 
it Raphidonema 722K CS V, eH cH t& ~=Chlamydomonas Yellowstonensis 7332°CHOT, AFSO 
Pil & AAKDEF & FIC LTH SF 0 

DV, FIV Ib y OAPI L Cit, XOMBA TH ro HRI Pu id Kol (1932~'33) 
OINTA, EYFIVWAOMEMS V, WMKK TH 53~65 CXNE DV te Kk 6~7.5 LUCH 
7, Rav 7774 (1935) KR 55~60, HRI =H -z hy AI (1941) ic PC 6.0~6.5 ELT 
FES, EWC 42-48 CHAK, EP Pry ARO ME L IRM IC KO CIS MECH 3 0, MH 
VAP AD RAE L Fe TRIB CBE LF 0 ~ OTe bi COME OM 2 ILM iro ORE CH 32, EDO 
LUV amr toma t olbw Cit Kol OmL CMe Blan brnikrPoko 

Kol (1940) '& Chlamydomonas nivalis (LLB i4y7e Silicotroph ~C Scotiella nivalis v&£ Silicotroph 
mBeicBl, R Calicitroph WHC dA SASEL, Ais (1934)* AIM Silicotroph Apo RAI 
RZ TC, ears Calicitroph 72% O MLM AY 72 F25E Cb } LL CRS 2H, REACH DOME RT 3 (LAI 
Fm KR-WURETETCIED IE Wo 

POH, bi BNA IHN OM ELT LAIR T 5 AMR MS AE CHE O HH CIRC 3 AP 
Miru4as LAK Po COME CIA EW SN poh, COMA COXS MEARE B Ba ti } AS, 
EPL HOWL RBA CHS o AFBICHS CAD te SO BUR LEB 6 EBLE C FLD tie 


* ALAS 


134 hi ip Se Re Se $5 65 AB HS 767-768 iA 27 4A 5-6 A 


Tee 3G HE EVE 2 BE CK ICA bobheE? 110cm, Hi 12cm, aie 5cm ChVKo 
c OFS OM OM PV OILS DChLADS 
He Be BIE ih Hikd CBB te BIC H 3 WILKE AR CH 3 35, = cB SAO Ha HEI D 
o Kol (1932~’33) tiRIEU ABO RCM bh. CHREARW KABA IC ORM PA VIO AS 
Ru@ACichbnrst LCs, BRO BUM OKBLT TKO CREOBSLVUAKBHES 
(RG SBM Cok, PEARMUOPMOG, ev For Fy 7 REO BN AHORA Ts ric aS 
DAF, 2AAVAROR CH Sheo JERICHO 5 RAIA TT IOP CIhhD CT Hh C2 * Y WIC MMI 
Hons ichAt #2 bn3 a Kol OMBOELV MEMES LCHSRCHS, EMD CHR 
Le BRRVUIES 83cm OMfF OWES 0.1~0.3°C CHOk (Ai 6.3~20.2°C), Bolas OCC Ria 
REL VSL AVERT ORGCH LW 4ORChS Lb, RM Kol a 4°C WEOPI Chlamydo- 
monas nivalis (AGE RVYAbE(ES LBOCHSMDLRDS EER EOMRLAESNAZ VA, FT 
FYIR-OMAB Ode d i ~4 7c HH CHLORR CHS © 


Summary 


1. During the microbiological investigation of the Oze-Moor which is situated in 
the northern part of Nikko National Park, the writers found the socalled “ Red and 
Green Snow” on the snow left unmelted of several locality about 1500-1800 meters 
above sea-level in May-June 1951. They were also given the samples of red snow 
which were collected on the mountain ridge (ca. 2000 m.) of Mt. Shirouma in May 
1951 and on the snow valley (ca. 2500m.) near Mt. Eboshi in August 1951. These 
were spreading over the show surface as small irregular patches measuring from 
several centimeters to one meter in diameter. 

2. Cryophilous species determined from these samples are as follows. Fungi: 
Chionaster nivalis, Selenotila nivalis. Algae: Chlamidomonas nivalis, Chodatella 
brevispina, Scotiella nivalis, Raphidonema nivale, Raphidonema Tatrae. Japanese 
Chodatella brevispina seems to be the slight modification of the European type 
differring in its having thicker and longer spines (2.1-2.8 long). As for the non- 
cryophilous fungal members, the yeast-like cells, Chytridiaceous zoosporangium, 
hyphae of Dematium, spores of Guepiniopsis, Prosthemium, Scolecosporium, Asteros- 
porium and others may be mentioned, Furthermore, Mucor hiemalis (—), Penicil- 
lium sp., several species of bacteria were separated as pure culture. 

3. The main element of red snow is Chlamydomonas nivalis which was found 
in the stage of chlamydospores, some of them having gelatinous outer membrane. 

4. The main element of green snow is commonly Chodatella or rarely Chlamydo- 
monas. This type of green snow seems to be different from European Raphidonema- 
Type and American Chlamydomonas-Type. 

5. Ph-range of green snow was 4.2-4.8 in half melting condition of materials. 

6. Red snow was found in such a place exposed to the direct rays of the sun 
as mountain ridge, snow valley or Fagus-forest. On the contrary, green snow was 
spreading in the dark places of coniferous forest. 
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71. Chionaster nivalis is a kind of fungi and seems to pass the summer season 


in the stage of chlamydospores which are supposed to be formed by the conjugation 
of two cells. 


8. We are now studying the life history of Chlamydomonas nivalis, Chionaster 
nivalis and Selenotila nivalis, the latter two being not yet settled in their systematic 


position. The question how they live in summer season is left unsolved, 
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fE BY O HE BE ay OP SE CII 
LORY PASO ETC OWT 


Yozo IWANAMI: Physiological researches of pollen (1) 
On the protoplasmic streaming in the pollen tube. 


a | 

SE IDO ARAM SEO RICO CHL TH SH, HERE OAM thle BE LTR ONE 
OW-CHbNCORO SC, TOM BBY ANT AILS (1927~1932)) 2s Petunia O7EHEO Ic, ATE 
ORF, (Ee MAS 5S WROPE THES RICHER RSICRS MRE Bim? Anal ve LC HEEF 
2 OH, HELMS SP? WcESFoOPRMBA? CH Eicow cls, HERS THOME CHS E 
Bbntibiw, BAAR HAE LT ee ee 
HEAT IEM OLPEMAEMG THE. CHKLOCH( ORBEA SDEOT, en 
5 ETE OERAB OGRE MICERES L, RAI HRD MOE OMMICME OU TIT 2 Evo 

DORM, HL LCRRAAAS C2 3 EK ORRRACMD BNKEOCTCHS_ Fis % fs 
ee cAI MELE RE eS, BURR BH LH OMT & 22 
HRA ODL EID, BAT SHMMREO REC RPE BANE EAA RISER, FRANK 2 B76 
IEICE ( RHORE ETS. 

61 HILHRAM SE OMMERO ML LOO, TEE AURIS OO CHET 3. HC Corti 
C1774) CLOCHA INK RVHROMM AF Cie 180 PE ( OH EET SB, ae 
GRO MEM LTR EAS. MLM Se CAME Oe OTE, Ail & BOE UH) OBS PR 
SBME LOWS aK, Dee ee CHHKOW TAK 
Dx BBE Cc, SREB OMRE COREE WED Bicikw eV LMF 0 
lI) CMBARKEORBMICOWT 

see cee KEE 5 & OMI (PbS SM, REMI (1950)? a, TH ELIE MM 
KBICPO eo ESTER L UBS He CHS MOUGE, Shi LCRLICID 3 BRIC, WOKIRICDE % 0% 


ERK, < OUR EOME CRT, th & ZERPALIC I] 5% @ % swe 


AB) EOE, KIC Lilium japonicum Houtt. 4&4 \- Vinca rosea L. ryyN aN 
42% DV CVSo (Fig. 1 BAR) Beale Lilium auratum Lindl. ©7E i \ t A) VT 
BEEL LC, WUE CUEEOE, BRARECLOT, Emme || m yf it ly t 
KH OM, FoOMicIwocseHt rotation EFT SHELHRAL TKKo Fig. 1. ATEN 
CHRME t DEI Ai — BO 


Lilium auratum Lindl. O{E27KIC SLT, BATE OTE & FE 
10% Agar 1% sptiaeteo bicHicts L 11S NERV IC RIE LC ATERHE  600~1000 fre LCN 


Gt eo WAHE 25~26°C. 


* LMA KSENSRS 


138 sk 488 65, FE «AS 767—768 & FAM 27 42 5-6 FB 
ay 
/ 
\, 
: fi 
if a 
é 
rm) A 
WBiog,. e ‘ : Fe 
RG oe Pee eee 
ees SP ees aes 
See ROR Fle tS a <S eosS 
< Me peceaetiouaie ale 


ee 


ween” cS 


Fig. 2. 1) E®ICRYS 3S. 2) EMPOWER FARR OBL Crt). 3) Plasmolyse & Jit 
WHR 27> 4) Callose plug £ JIVE BO 2, 5) BUREN OF pH, 6) FERME O Hh 
ok 5 ERD) OF Ho 7) Pisum sativum L. OFERMEIHIO rotation (Oh ia ko ty 3) 
8) AMO Lilium 7EbHLOGUY EM it agitation (42#tst), 9) TEM AI HR OE, 10) cs 
dit & Wi L NEO RIC R OWE MIRE. = (HE) 7 Whit Lilium auratum Lindl. 


et v 
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Chis J 

FEMPRLDS WOKS S LABELS LC TERRIAIC MU Hid Fig. 298 OM THI So RPE A TO 
Mitr oy vy $Me b agitation cHY, KBCATMPEE LOT rotation CYt< %#3_ TERA ST } 
L RUB ISTE RIRAL, WORM CAMMMMAMS Te, FOBT CAAA DEM) % WET 
3, EMMETSICEO, FVOSMCZWMLN, CHAM S EMU MATRO—D eC, A 
FETE ICO CHRD 3 (Fig. 202) WIC TEE AAAS EET 3 VAIL MIA RIC BIKE Te V 
trish FCMOCWHHS 8, COMOMMMASOAA MICE Kiet RACHEL 

PRD) HGHBUE ( “CIR LC un 3 2%, OSEAN) OVO A O HE Sec BL, HC EAE 
OH bn3S_Q (Fig. 3) 


Fig. 3. (HE OJEDA CIEME OF ODM 6 CE) 


vp SM < EEE eb ic An CHAT eid se eM, EEO fhe Ako eM, ATA 
FEHR SE IF L e'W¥ callose plugs KIC LOT HM ATE SNM, SALI AMM ik pt % rotation | 
BAJOKo 

che oORAlt Petunia hybrida Vilm. Rumex acetosa L. Pisum sativum 1. Oenothera lamarckiana 
Ser., Cucurbita moshata Duch., Lilium japocicum L. Row Th FiGanice 

(#8) 

PL bon CHEER EPAURIE SLO MERA EME ONYSBIC KOT OMB BL Te 2G, HEC TBI BR 
PEERHKV, LELESKAERRSTERAMARE bro HOCH C ELEN DOMBIED 
ATH, § CARE LIER EAIIE RO TERIA te LS rotation Cw V, Jew Cia i> OMOEA EM 
A CHB EL EH, XNOIEERAMMAM LE LCMRANSOCANHS 5H? IMORRC CED 
Wo tsa, ER Gel KAO etic ist DBMICKSLOMLBATW Bo CS it) 

Lint SARA, agitation, AT iy OSE), MAAN, 2 7k B—-#B rotation, 72275 rota- 
tion, HCE RAO MMe $O% rotation Céait) & * ORRM BACH 6 Je, KER (1950) 
Bes hi. CHE OD HePN BE HE HEAR IC 6 ve THE BRZXSET EW CHS 50 
ll) (7 PBARRHRORDAE 

JERE AO IE RD I FO hee E ae DEA VC kD CRIES FH Ic LtywesoG, THEE WARD 
GC Cis &WE Lo 

CER OME E WIE) 

BizLO DE CHM SE MEE EM Ro (Lilium auratum Ti siorelly)), Sgt ail a? BAIT 22 @ 
Me mists RURAL ORS EAR YT Us yF CER 6 MSU, tev te 4 Oe ORS IEEE 
eGo geee ters HCE ARAL T 0 ROR TDS 0m MT 
1400 vp, 2200p. @ 6 [ilic bee OCH Dy, Fe HEHE LO AMR IE OTE RHE MICH. F Ose ARE CHE 
EEE OBA CALC BEV BB) CHL GEDo KKH EH 1500p D&DIKCOWT, FOMM, AaB 


140 fi i 3 HE Bi 8 65 4 BB 767-768 B ABA 27 48 5-6 A 


ky 750p, SHEE VU 150p, Set U 70p, BEE D 20v AHO 6 TAT CHUA OMMMIEL WOK. 
WO oes we OO LL ee ee 

Chi EI 

AEDES APES SON CHIE AEM OSH EA REC fr Reo RE PAE A a ee 
20, Fos 10COv. st ¢ ee S LPR IE— FEI re BO KEL A OME Li OBIE EP, DIK CH Lk 


Zo 1. HOME & HERO B(E 


Length of Dy tt | 100 p. | 140 p. | 4.40 v | 1320p. | 1400p | 2200p 
m/sec. ie ee eth ee. CO Meo tre get 331 
e/min:; 24.6 726%. WV. 1056pea260: eyidecs eal tose 


| | | 


Fig. 4 bi BES Ric LR TEME OIG CO 
VEM SRE WEL, CODURETIZELTRL 
KLDCHSBo 

Fal FEES EAN Cd DR IS RB rk SC UE > Fe RE 
(, Few FREE) LROPLT OR LOA— Tit 
i 1000u 2000u 30004 BIAS EDM CHV, FeMIC HEV BED FES OBL 
KV BSI OUT ¢ CARB IC HR ILTES 30 HK 
2 it A,B,C,D,E © 5 ul cop RUDE CHS 


Fig. 4. #0 fie & Wisk OB (E 
YN, Fig: 5 d2neF77eEKRLEL OCHS, 


Ze 2. FEM BOM IK L SHRIRO AE 


| Men omy | A Be “| oO. Teles, Uf Cam ae 
|) 875 206) wie? 082 |. 084 
p./sec "i | | 
ze NC 2.68 | 225 | 19.1 0.77 1.42 
Je 8 ~ | 165.0 12864 7) tages) 4b fags 32.0 
v./min S | | | | 
RES P1900 Y Sh abe tae OR ace 85.8 


Fig. 5. Ee £ eh 
Ui KE ATT = ee. 


—— Fe age [ry 5 HgTe 
sees AERP RLIK Ii) 5 Hiedv 
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(SH) 

PLEO fe ¢ FERRE PS IEC HEM Ia OE BUI PRUE CR Pe HF OFGMI ARB Fee Le hme ¢ “CHR 
LCHLICINO CHER: SOIC, TECH ES (Fig. 5 2 E) HL THACRUA ORE & 1S 
L, Ao thE Mi 2 BIA AAAS HENS 3, (hfe DME te L OM & Mbt 5 AIK 7S o AEH aE PS 
RBS ( AREORES HK OMEN BOS, MWORBCIL, VEIT BRIC ANC TENS 9 EEL WR LT RLIC > CH 
2 PSRESIA C OTU So MP SIE LIANE OKA CE, EDOM RCIA ¢ Heh 
Bo COCLHH—EMM PIM 3 ARORA IA, BO MEE, HO Mfc dmb TITEL e 
CLUE AZ EHS, Has 1000v MK TROP MEICHRRBIEIE—ELTRSTE, AE D Sl DEER CO k 
(HE LEIEMEO-—MBERUMV, X OVE Ec Hv BABE & MZ TB Rela Pr dO eo bia 
ZIM % OCHICEL MAS LWMAHS, MICHELL ECL, RF OBR AACE TO LEE, 
RIC IT CHOEEMA DCO SCEPEZLD DEC, LHTARUKORRTE AMR OMA 
‘vI. Bks SA, EO MEE, HMBROK IK AEB RT OClhte{, HE UCTEMRN OEIC 
BRTS LP SX OEKit—EORRMS V, ZH Cis HM bit eve ds, FEM He S EA 
OMG (tr V, BCAELF SLBA HANS MOM, Mk, Brie x SWUM OR ES A 
RERES D, EARUROMD TRIE OMG & MMIC RM LIB OT, COMICOW TE SCH ® 
sia siete at, ER IL F ACARI MR BCE KT, HMA ONO EIA < 
me, BRICHIES SBME ATO SO, WAVE LEM O A ARIRNE IC 30 7 3 Hib AEM Ia EN OBE OR 
{EK KL DCHS OCLEUPEBATHB0 > OBSEL-EU EO S OM ODUM IC Be AS 
LBM INS, GME, LE ie SK LSM BALI MIC BX o 

#2 be DIES B & 1500p DFELES & TE Cla IL DRL D> B Fe HC HA TEBE RL IC & 
30K 3377 40 EBTS0 

we 36H DS BAL SE CL L 1 TED 1 UE ED) OB ARIE IA Lilium longiflorum Thunb ~C#x8 
O51 p CHO Ko (EME 0.29 mol, HK 1%, 36°C OHIIE b-CHMEo) 

lll) 7MBARRHORE 

ABE ARAOMNT ERD, EH URT SCA EOMC INS CH HID, KOMP 
DAE LANE & BA 7c WE IED o FRIGATE + Te 
dete F Bo BOSCTERILA Ic 8 DOU IADR LC TEBE at ire te 6 RITE LIRA Bae 

CHa t BH) 

See Zc 5b, DIESER A ORAM M2 2, C OURTRENR A ke CRI ICH 
rye BET SE, TIVYMMLTSCE US 


sik L, BEICMEIE DRI & JIC HA Ic agitation FrIC ii 

Hue Ds, WFAA CAME P eo SOUT | 

EEC Ch, WOH, FKILZE b Tro TE san |4 

PEE Micro-manipulator AV THA OF ABE C <s x 

SLIEMA OMA CMD, BMUMICTED Fo v 

Lae oth Md FOWE OM iksAICL 6, Le : 

CLAFELEBS OBPUMMIEL Ro HHH 2 TL 

CBE IATL, HOMO O12 HES E OV Fig. 6. 700% 237 Lemke Steer 


Bice LORD, PROEL RES, WH & 27LM ren ODE RED CRE) 


#ECSOK. (Fig. 6) A Sera 
ReMi OTOH RIC CRAT IRA LOD, 3 AAMC F 9 PATEL E 


Diet ne Gacmumonecmmes es, Fie 1 Ooms, TAR CHRML ORE ZG 


142 fi ty 3% HE BE 898 65 Be FS 767-768 B mA 27 48 5—6 B 


(aie Hp bo we 


hig 
Fig. 7. JERR OIF 23H cis 0 3 RRR CRM) 


BHMICIEWA LL, BASS 6 1 CME EAD SAIC MBF SF ORV HAPH NS, COMFE BE 
Ya IG APRIL © ADT BAO’ ROCHZAS, CHE ERAT OM BWA LIP AK, 

C#) 

DE” BROUE 2 hi b IEEE AP Rit BK O AB ic GOL ANS fe 0, 4 ORO —B-as sol 4ELT 
MwmMLTS%OLMRdhHS, (Fig. 8) 


Fig. 8. 7EbFARUGH OLR CiiM) 


WL CH ACa F AP IC KS HOW Fit, LIEN EMAO sol MMIGHEDW gel (EL, Seite ce 
% sol REDRPOKLOG, RRB MMC AEH IEA OKAICAIRL THU sol (LL EO Cat 
PS Simo KL, KENC Is SHTAIL’ gel IRIE CS VY. fil. ps3: do GE wD lt — AEC Pe wD Bevo ws, TERME © 
WRIA MICNIASSSCERBRCHSLBKINS, MATH, WK gel (LLERBROSR 
C, TEE O Me PRik, HILOMR, LEP OMB EV, COW sol Lankbngc ric 
LEOCKEPAIH. (LO 1 COMA Biko KC S13) Ii LC fKOM BE tah, Je ALES 
(1950)® AAA TID ic debs SES NZ EMEC DS gel (ELE & lie, —f 2 thixotropy D 


*S{ ORC PMIT HCH SWifKOwe vs Strasburger OF 72 2 9 OFEEMEO MAH BRE LEBOM 
REC, ER LT SHOLOCARWLAS, 
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BALL, SACL TEMELO extine (MD) OMcHICk SEL aA DhSCEKMATS 
%OMLIBLTH So MLEBAETO gel WREVIGAMED SMILE A < MBAS SOTA, 
WR aSTEHE Lie (CB RIG ELIAIRRIO FS. ENS NISCIRGDME & ALT SHORE AC OWNMAEIBLE ROS 
CHPRHDRERREA COMMAS rotation *eRF> 

IV) 7MEBARLARHONARR 

1) KPARAOTF 

Chara, Nitella, oOMMMWMA2TIN CL, MILAM MHF cL, RUMOMBA DS, We 
CPCS STLIAK MEN COSD, LEBSARVAK LACM CURRAN SNK. 

FEMME MIC MUERTE SCL ide ¢ Strasburger (1878) KLOCTHA IH, WBAS wit & Bi 
CLOLULCHMInHeB, Ke Brink (1917)9, Bobilioff-Preissev (1917) *#:< k 0  @ Callose plugs 
BEL CMH ARK, CBEARU EAI c  Callose plugs IC LOT my Ay sh, CHEM SMA MH 
#5, Fig. 294 té Lilium japonicum Houtt OFEM MO Callese plugs OI Rt FULL 2 7 
EI CH So 

MF ARCH EI IL ERE, TEMS E HHT Be HE (Fig. 204) WA a aad end Be (LM IC 
Ree, LOMB Giats LSM CH 3M, K ERS HH (Gentian-violet. Methyleneblue) “CIE WH ft 
KB OWICKBOD AIRS IUD, HSN SUL Ce AMMA VBC eB CORBA) (HEM 
BOM FLIER F~2CHA5.0 

2) BVARNOD mine 

VEAP LOCEARVARMD LEM, <OVORSE ordikic Fig. 205 Of HOD 
Wo CHW EAL S o MUU SAA LSC MMA MARKBICb Lich CCK, 

3) RUB OAD Kiki) 

FES & PE ME 2 eM CID Bae) Ms cH ictev, SEUNE ( CHR, HOSTEL T 
FEMA S (Fig. 209) (2-0 ahh (MR IC ODEN 3 AA Bro 

A) FEMME OAD 

MEO AME TSE, PORIGHIL BIC L CHAE DAFT SMC HHH T 5 at (Fig. 2 
210) HE WMRITS LE, HT HORUAOMNT SOA CH3_ “ARUBA CH SH, CHI 
A IA OFAC BT SO Cidie ¢, TEL extine GHEE) OUCH k S Bite S MBAR L FS 
2.GUs OG 

5) REGIE R ORM CF) 

Wk IG ORM cK Ovr clad 2, 3 off cH brcwan, mata (1949 Dei) y& Characeae 
phe > CICE & MUIMINIC & UAT, X OFM THD & BBE LT ur S 0 es 8 TEBE & — BEDI THE & 1 
DROP EMM, IVI OW lite £2 CHER © otc & DS EWE a agitation, iz 
SE), IFC AERO x vite, LAM OPH Ofte i OM Me OM SM MLB Heo A, 
Callose plugs IC KO THA O MICH LIAB bik HMENIE HH ROHR) C77 OME DH, MCS 
OMB dbrKOTLA HEP CS 50 i Je TE TENE OTE EOE EDGRTS &, BHC UH LRM 
CRAMER A FT FIAT 7 7 VER FiO OTIC UIEIE LICK 6 KE BB o 

DLE TERME PI EB IK OC OLE TD 3 25, oe #6 HAE (AER) “CTT 1 KA OM 
Wee LESTE CAD KCN YD TEE AULT 5 2 Sere, WE ATHEE eH EADS Bh 
veo Paul J. Allen-Winston H Price F (1950) a EEE & IG BOY & bk EBA £6 x VEE aR IC 
WSs, CHORE O aati Stout H (1931) Riley F& (1936) ZeHHJS (1932) Fa nat me ey 
CALA TEM ODN 2 INBADICR PLU CD SMD by EAE PB WISE TENE O AR BEE 
MAEM KC MEE OBES S LOL LCHLEMT CWS o 


144 fi 72 WE SE 65 @ 8 767-764 & mA 27 4 5—6 B 


RAHA PER O—PRE LCF OIE NUE RW IK OU T DERM 2 Hie TH 3 0 

1) FES AMEE OVA BOM, EWAICE OT agitation AVERT OMS), WE NC, 
rotation RUCH bE oR TH LAP OARMe LOC-HLEW oO 

2) FEMS AMIR OE 2 WE Le, (#1, 2) HOMER MM, FOIE ( Kish THMIt is Fo 
EPR CORKS PYG 951lp Choe (36°C), 

3) FEMBSAMIPALALWCPEHL C&S MHC rotation #47506 

A) FEM ADR LEM, SORA % ices So CHIR 209) 

5) TRE OTE OMICS e BER gel RGU EL CCH EMALI AZ), Mi 
fRaKbHS LOMAS, RLU > Ea 2 eR RI (Fig. 7) 

6) FEE RWI AR CALL RAE MAO MCL SM, WIAMERLEMBELTR 
EC MRL ATES Cla 27 LK EEMMILE LICL EGE ae aes gel Ne LOLLE}) 
(Fig. 6) 

7) JEM EARP ROWRe Fig. 8 cALeo 

8) JERE ALULRe plasmolyse ck AMT Let, MICHA My ERA CHOMICIGO CHUN SB 
OMB ica, WNL sec Lom Ro CHM Le (Fig 205) . 

9) de-plismolyse jE 1 URIGRe Poic kL VI LEM, ish M* RHI & TOK, 


Resumo 


Diversaj tipoj de la protoplasmafluo estas obseryvataj en la polentubo de lilioj (fig. 2,3). Rapi- 
deco de la fluo ne estas konstanta: ekzemple, Si malgrandiSas lau la kreskado de la tubo (fig. 4, 


5). La plej granda rapideco trovita estas 9.5u. Ciusekunde. Kreskanta polentubo Giam havas €ap- 


forman plasmoamason ¢e la pinto, kion mi nomis “capblock” (fig. 7). Disigitaj pecoj protoplasmaj 


ankaui havas la kapablon fluadi inter kaj ekster la tubo (fig. 2,6). 
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Katsuji KIMURA: On the sex of some wood-destroying fungi. 
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Studies on the coastal vegetation at Nijigahama (Report 1) 


By Makoto NUMATA* and Hajime NOBUHARA** 


= 


WH W.-M SE: MT ROMAIN 2m HR 


Introduction 


From his analytical study on the structure of plant communities, the senior 
author Numata reported some time ago on the stability of coastal dunes or sandy 
coasts which is indicated distinctly by the percentage of vegetational cover;, ratio 
of inland mesophytes, and also types of vegetationi+ found there). He also demon- 
strated an existence of three vegetational zones, as has been spoken of so often 
hitherto, such as stable zone, half-stable zone, and unstable zone.2)3) These analy- 
tical studies have given him an assumption more concrete and more quantitative 
than before. 

Generally speaking, a change from the unstable zone to the stable one on sandy > 
coasts is found in proportion to a distance from the beach line, but at Nijigahama 
things quite differ. The vegetational zonation found there seemed to lie in parallel 
to the beach line and moreover the area of each zone is in such a favorable situation 
that the structures of plant communities may be well compared with those in other 
places. This is the reason why Nijigahama has chosen as a model area for the 
present study. Under such conditions a careful survey was carried out by NosuHARA 
twice on May 2 to 3, 1949 and on August 21 to 25, 1950, connections being kept with 
NuMATA all the time. The present report shows a partial result of study by NuMATA 
on the data obtained in 1950, in which the senior author applied various methods 


used for the analysis of the structures of plant communities in other areas. 


Area of Study 


Nijigahama (“ Rain-bow Beach”) is on the outskirts of Hikari, Yamaguchi 
Prefecture, Japan, and its length is one kilometer long. From west to east the sandy 
beach develops gradually. The width of the beach is only 20 meters at the western 
part, but its width at the eastern part is from 60 to 80 meters (Fig. 1). Behind the 


beach there is a vegetation consisting chiefly of Pinus Thunbergii etc. which is 


* Chiba University, Chiba *k Shimane College of Agriculture, Matsue 
+ This is not a cover of a species but percentage of plant cover of all species obtained by 


sampling quadrats.) 
++ Indicated principally by life forms and migule types.» © 
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useful to arrest sea wind. The beach 
if is flat for the most part, and then it 
| 


pean et _ is not like a coastal dune. From the 


inclination of trunks of pine trees 


String A ow ww 7 ee 
) al wy ‘aunty, °F = the direction of the prevailing wind 


ore is presumed to be SW. 


a Methods 
f Belt transects were conducted at 
CMM Vitex community pas eS right angles to the beach line at in- 
Rerser versregia, community ou tervals of 10 meters. The average 
shoe Carex community degree of cover in each transect was 


Fig, 1. Sketch of zonation at Nijigahama. taken as a fundamental material for 

the study. Sociability and migule 
type* were investigated about species in each zone. Random sampling method was 
used in order to be compared with systematic one, but sampling ratio was not 
definite. The authors adopted the method of cover classes by PENFouND and HowArRpD 
(1940), but its 1’ and x were calculated as 0.2 and 0.04 respectively. For the phy- 
tosociological characters beside the degree of cover, those usually adopted by the 


senior author were also taken for calculation. 


Data and Discussions 


1. Stratification** of coastal vegetation 


As mentioned above the transects were taken systematically at intervals of 10 
meters. On each transect was assigned a number in order from west to east, and 
also divided into three zones (A, B and C), according to physiognomy of vegetation, 
that is, A:1~11, B:12~24 (B,:12 to 17, By): 18 to 24), C:25~34 (C,:25 to 30, Co: 
31 to 34). The degree of cover of cach species at a transect was averaged, and the 
values thus obtained were summed up at each belt. The value is one kind of vege- 
tational cover, and this was used as a characteristic for comparison of precision of 
stratifying methods (Table 1). In a word, the stratifying method were compared 
by a kind of vegetational cover. There may be many ways of stratification, but 
the authors obtained the following six ways in drawing a comparison: 

Loeb, Gills A, By B,C IIL vA, Br; Bp; Cy, Go LV Ay Bin Col V eae BEE CTE A+B,C 
Then it was determined by comparison of coefficients of intraclass correlation (p/) 


* The migule type is a kind of life form which is consisted of disseminule types (Di~Ds) 
and radicoid (rhizoid and root system) types (Ri~Rs).); 8) 


Ry aL : ‘ : ne < 
This term is of inductive statistics. “Stratum” is a homogeneous area of vegetation. 
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Table 1. Vegetational cover (sum of average cover of constituent species), by zones 
(strata in statistics), of transect belts 10m apart at right angles to the 
beach line. Stratum A:1 to 11, B:12 to 24 (81:12 to 17, 
Bo:18 to 24), C:25 to 34 (C1: 25 to 30, Cy:31 to 34). 


4 5 6 7 8 9 10 aa 12 


bo 
w 


| Transect 1 


Cover 648 437 4:75 419 405 533 405 529 385 305 2.78 0/8 


| Transect ils 14 15 16 17 18 19 20 21 22 23 24 


Cover PeeSS  OO5-- 0759 2.60. 3.10 09.35-/ 185 . 1.06), 10/90: aGay erat as 


Transect 25 26 27 28 29 39 ok 32 33 34 


| 
| 
| 
| 


Cover 148 0.85 0.38 098 0.97 0.72 1.03 0.56 0.34 052 


whether stratification should be adopted or not.” The values of p’ indicate the 
order of goodness of stratifying methods as may be seen in Table 2. Its order is 
IV>IUI>I>II>V>VI, but in the values of p’ there are no differences except VI 
which is significantly bad. 


Table 2. The comparison of several methods of stratification by means 


of coefficients of intraclass correlation (9’ ds 


ea cntee o ae Su" ef 

I 2.9954 9.4642 0.5312 0 7349 
| Il 2.5147 2.0069 0.5079 0.7307 
| Ill 2.4190 2.0000 | 0.4190 0.7824 
| IV 2.7555 23413 | 0.4142 0.7996 
| Vv | 3.6610 29493 0.7117 0.6112 
| VI 2.6707 1.1623) .| 1.5084 —0.1296 
| t | Es Z Bas 


It was examined by FisHER’s z-transformation method, whether difference of 
p’ is significant or not. By the calculation on his method the values of p’ of IV and 
VI are significantly different, but the large overlap of the range of deviations shows 
that the correlations found in IV and V-therefore 1V, UI, 1, 1 and V-are not signifi- 
cantly different (Table 3). Accordingly, the goodness of such stratifications as I,J, 
Ill, IV and V seems to make no difference statistically. The method J, stratified by . 
physiognomy of vegetation-that is to say “ecological stratification” being used by 
many ecologists till now-may be said to have been particularly supported statistically. 


A, B and C are Vitex zone, Calystegia zone and Carex zone respectively. 
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y 
Table 3. The comparison of intraclass correlations. 
Method pf | Zz | Gorrection Ranger 
IV 0.7996 | 1.1065 11215 | 136%6~ 09192 
V 0.6112 0.9137 0.9287 1.1606~ 0.7202 
VI —0.1295 | -02659 | —0.2509 —0.0090~ — 0.4594 


z=1/2{log(14+n—lp’!)—log(1—p’)}, m: number of classes. 
* approximate figures with a fiducial probability of 90 per cent. 


2. Type of coastal vegetation 


As stated above, the vegetational zonation from unstable zone to stable one at 
Nijigahama seems to lie in parallel to the beach line, not like most of sandy beaches 
fronting an open sea, and the direction of such zonation is at right angles to the 
beach line.2.1) This is one of the most interesting problems. It must be examined, | 
however, from a stand point of ‘“ vegetation type’’ whether the coastal zonation there 
is abnormal or not. 

It reflects unstable habitat conditions of sand blowing, wind-borne salt, or physical 
forces of billow in a storm, etc. that there is vegetational zonation at a sand beach 
facing to an open sea, and unstable or half-stable zone is found in the front of a 
stable zone as pine forest. Such habitat conditions are specially intensified at typhoon 
and high tide. Those complex influences of unstable habitat conditions correspond 
to a specific structure of vegetation. From this viewpoint, whether the authors’ 
observation and estimation are right or not would be demonstrated by the study on 
the structure of vegetation, more especially on its different types. 

In the authors’ survey, some coefficients of vegetation type (s; 7, d; p, t, 1)* 
were used as phytosociological characters. A comparative study of the vegetation 
type at Nijigahama and other places was done by those coefficients. As can be seen 
in Table 4, there is regional peculiarity in the vegetation types. And then it is 
difficult to discuss in general, but most predominating tendencies can be recognized 
‘as follows: (1) For the unstability of habitat conditions (especially at sandy places), 
y is larger and s, ¢, p is smaller; while (2) At windy places, d is comparatively 
small (as under these circumstances D, class of migule type increases disseminat- 
ing power). Its model picture is shown at Fig. 2 

In the value of 7 which is the greatest factor among those, the place where is 
80 meters distant from the beach line on the coastal vegetation near Inubd Cape at 

* Percentage of number of species of sociability classes Sj to S»J2) radicoid types Ry, to Rg and 


disseminule types D; to D3 in migule types®.7),8, Ph, Th, liane plants in life ER are sym- 
bolized as s; 7, d; p, t, I respectively. 
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Table 4. The comparison of vegetation types by percentages of sociability 


(s), migule types (7, d), and life-forms (A, 4, /). 


Zone Ss a d 7) t lf 


Vitex zone | 833 | 176 | 536 70 | 310 | 338 
Calystegia zone (a 21.6 50.0 Bus) 38.0 9.3 
Carex zone | 76.9 30.0 60.0 0.0 66.5 0.0 
Side of bay ZN F222 75.0 33.3 eee) W2NS) 25.0 
Side of open sea t-38:5 A? 


31.5 13.2 cyt 45) 


2 3) | 
120m from beach ress 50.0 | 40.0 16.7 16.7 16.7 


line | 
50m . 60.0 60.4 | 20.0 0.0 20.0 0.0 
30m x 42.8 80.3 20.0 0.0 0.0 0.0 
| Stable zone ®| 318 41.0 36.4 13.6 27 | 91 : 
Half-stable zone 32.3 42.0 29.1 12.9 35.5 6.5 


Unstable zone Thal 77.8 22.2 0.0 Tikit 0.0 


1) Nijigahama 2) Futtsu (Numata: 1947, 1948) 3) Joka (Numata: 1947) 
4) Chéshi (Numata and Iwase: 1948) 


Chéshi, Chiba Prefecture showed y-=50.0. At this area, as can be seen at the stable 
zone, percentage of vegetational cover is more than 89 per cent and the: ratio of 
inland methophytes is about 80 per cent. The coastal vegetation at Chdshi is con- 
sidered to be a typical one which faces to 

open sea and constitutes a standard zona- unstable zone 

tion corresponding to the stabilization of Ee Mp or 
habitat conditions. Compared with this, 
the coastal vegetation at loka, Chiba Pre- 


fecture is in most similar condition, while 


the one at Futtsu on Tokyo Bay is more 


stable zone 


or less irregular. The values of p and iy Fig 2. Model of tendencias at 
at Nijigahama is much smaller, and f¢ be- vegetation types. 

comes larger in proportion to a vegetational 

change from Vitex zone to Carex zone. The tendencies of p, J and 7 seem to be 
unstable from Vitex zone to Carex zone, but the tendency of f is opposite to this. 
Generally speaking, the facts that s and d is comparatively large and 7+ is very 
small indicate that the coastal vegetation at Nijigahama has a most characteristic 
aspect of a stable zone. Percentage of vegetational cover is 55.3+15.3% on Vitex 
zone, 29.6+18.7% on Calystegia zone, and 8.9-45.3% on Carex zone (according to the 


data obtained by random sampling). This fact much correspond to the tendencies 
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above mentioned. But the fact that the percentage of vegetational cover at Nijiga- 
hama is comparatively low in general instead of the stable character of the vegeta- 
tion type will postulate the more detailed analysis of habitat conditions. As an 
important factor to understand such phytosociologica!l structure may be taken the 
influence by the billows washing the beach. By an influence of waves, percentage 
of vegetational cover, s, d, f, ¢, and J decrease while 7 increasing. As time goes 
by, however, decreased coefficients of vegetation type, especially ¢, recover, and still 
recovering of vegetational cover is late. From this assumption, the meaning of the 
contradiction above mentioned will be understood. 

When Rs; of radicoid type is divided into three subtypes, namely, erect (e), 
decumbent (d), and twine climbing (ic),8) the coastal vegetations at Nijigahama and 


Chéshi may be compared from this point of view as in Table 5. The value of e is 


Table 5. The comparison of vegetation types by percentages of erect (e), 
decumbent (d), gnd twine-climbing type (/c) of plants 
belonging to Rs type. 


Zone ate Sah aiaee (ese: tev) 
| Vitex zone Di VA okt Be lta Rae eae ge 
| Calystegia zone | ese AERO! 3 0.0 
| Capex zone {0700.1 70:0 0.0 4, 0.0 
| Stable zone 2 | 638 | 501 yen Pee oe 
| Half-stable zone | 549 | 420 67 | 32 
| Unstable zone - 922 | 292 M0,0ur le 00 


1) Nijigahama 2) Chdshi 


higher than d and fc in general, and each value increases as it approaches to the 
stable zone. Its tendencies at Chéshi are normal, but at Nijigahama, those of e and 
of d and fc are unparallel in connection with the decrease of ¢. It is well understood 
after all that the coastal vegetation at Nijigahama quite differs from those at Chédshi, 
Futtsu, loka, Torami, etc. facing to an open sea. 

As mentioned above, the authors have investigated the vegetation type taking 
several coefficients to good advantage. In the end, they would say in addition that 
the character of sociability and migule types changes more or less in response to 
habitat conditions. The migule type is characteristic of species, while on the 
contrary sociability fluctuates in reflection of the habitat.2) As may be seen from 
Table 6, the variations of sociability on the common species at Nijigahama were 
investigated. It may be asserted from this data that on the species belonging to S;, 
S3, Sy, and Sy (these species belonging almost to Ry~R3 of radicoid type), the varia- 
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Table 6. Fluctuations of sociability of several plants by habitat conditions. 


Species Vitex zone Calystegia zone Carex zone 
Calystegia Soldanella S4 S37, 4/ aa oe 
Ixeris repens —_ Sy S3/ 
Carex Kobomugi — S4 So-4 
Vitex rotundifolia Sh S1 — 
Digitalia sanguinalis var. ciliaris So S4 S1-3 
Erigeron canadensis var. levis Si S32 S» 
Oenothera odorata -— $3, 4 S2 
Chenopodium ficifolium — S1 Se 


tion of sociability classes is not large (Calystegia Soldanella, Ixeris repens, and Carex. 
Kobomugi). On the contrary, however, sociability of the species corresponding to 
R,~Rs; or belonging to therophyte is very large in its variation. These tendencies 
were also found in those at Teihama, Kéchi Prefecture. A special attention as 
mentioned above would be needed, when the interaction between vegetation and its 


habitat is studied on the sociability. 


3. Random and systematic sampling 


In the sampling survey of vegetation, merits and demerits of random sampling 
or purposive selection have been often discussed. It goes without saying that the 
latter is much better statistically than the former. In random sampling, there will 
be no assumption needed about the universe where the method is carried out exactly 
and accordingly the parameter is estimated theoretically correct. And it is emphasized 
by statisticians that any concern or unreliability about this method of sampling 
must be dissolved when it is only put into practice. The method came to be held © 
recently by many ecologists, but merits or demerits for the use of random sampling 
or systematic one (one kind of cluster sampling) would not be asserted easily. Oost- 
ing!) and others have some unreliability for a use of random sampling. 

On a grassland near Utsunomiya, Tochigi Prefecture, the senior author once 
tried to compare these three methods (purposive selection, systematic, and random 
sampling) in relation to the sampling error. It was then concluded that purposive 
selection was better when the size of sample (the number of quadrats) was small, 
but systematic sampling was better when it was large. This is a conclusion given 
empirically. On the other hand, there are still subjective opinions about this problem. 
The purposive selection is out of the question statistically, but it still remains 
unsolved whether the systematic sampling or random one is much better. 


If a random start is adopted in a systematic sampling, sample mean (x) becomes 
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unbiased estimator of population mean (m7) and population variance of x when 


sample size is 2 can be calculated by the next equation: 
Vian. —Ve35 =—(—-1)/n o2{1/(N—1) +p’ } 


where N(=bn) is the size of universe, and. V is the universe variance of 2. There- 
fore, when the coefficient of intraclass correlation on clusters: p'>—1/CGV-1) 
(approximately —1/(N—1)=0), random sampling is better, when p'<—l/WV—)D), 
systematic one is better, and when p’/=—1/(N—D), precision of two methods is 
equa] ,1& 

If a rectangular stand as shown in Fig. 3 is present, the systematic sampling at 
intervals of 10 meters is what from A divided into 6 clusters (each size being 7), 
b/10 clusters is sampled at intervals of 10 meters, and this is so-called (systematic) 

belt transects. Therefore, one cluster in- 


cludes 7 sampling units (1 sq.m. quadrats) 


and if the size of cluster is approximately 
n, the formula of the unbiased estimator 


of parameter and its variance become an ~ 


easy form to be dealt with. And the esti- 
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Fig. 3. Model picture of A-stratum 
(Vitex zone). Strips of oblique 

lines show a_ systematic one by sampling secondary sampling units 

sampling by belt transect. 


mating error by sampling clusters in the 


universe A is derived from o;’, and the 


(quadrats) is derived from o,,2.. Further, 
if the size of cluster (number of classes) is 
considered not to be the area above mentioned, but to be the number of constituent 
species (7), and if one belt is taken as one family, the floristic homogeneity of a 
vegetation and the precision of sampling methods would be discussed more effectively. 
From three vegetational zones at Nijigahama the authors sampled a few belts at 
an interval of 40 meters starting at random, on the basis of the original data 
obtained by the systematic belt transects at intervals of 10 meters. Then the sampled 
belts : 

Vitex zone: No. 2, 6, 10. Calystegia zone: No. 13, 17, 21. Carex zone: No. 26, 30, 34. 
The results of calculation from those samples are in Table 7. In either case, the 
value of a,” is very small and o,,. is near o%. Therefore, when the direction of 
vegetational zonation runs at right angle to the beach line as in Nijigahama, much 
resemblance is found on the vegetational structure of each belt which is systemati- 
cally sampled from a homogeneous stratum divided by physiognomy. After all, a 
belt transect is very useful in such a case. The precision of systematic sampling is 
high in either stratum, when the value of p’ and —1/(N—1) in Table 7 is compared. 
This conclusion is supported in a coastal vegetation at least, but, in general, a stan- 
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Table 7. The comparison of sampling methods by means of 


coefficients of intraclass correlation. 


| Zone | o2 | ope | owe of = 1/(N- 1) 
| Vitex zone ie O24 01101003" «Fh Po.s2r —0,049 — 0.0005 
| Calystegia zone | «0.079 |—(0,006 | 0.073 | 0.001 | ~0.0006 
| Carex zone | 0.044 | 0.001 | 0.043 —0.013 —0,.001 | 


dard whether any of sampling methods should be adopted or not would be indicated 
by the type of vegetation. The value of p’ is positive in many cases and a simple 
random sampling is generally better than a systematic one. At any rate one must 
be ready to get an objective standard on selecting any sampling method. 

Many essential problems still remain undiscussed on the design of sampling 
survey of vegetation, and also in application of the theory of statistical inference to 
ecological researches. Further studies are needed on these problems. (The present 
study has heen performed with an aid of the Natural Science Research Fund of the 


Ministry of. Education given to one of the authors NoBpuHARA). 


Summary 


The authors investigated the coastal vegetation at Nijigahama, Japan. It was 
studied there that the stratification by physiognomy was correct statistically, that 
the vegetation type was characterized by various coefficients, and that an objective 
standard whether any of sampling methods should be adopted or not was indicated 


by the intraclass correlation method. 
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Electron-microscopical study on fine structures 
of diatom frustules IX.* 


By Haruo OkuNOo** 


SBE RHE: PLS GA GBC k S FERS AME OMFA IX. 


Introduction 


The present work is going to be carried on chiefly for the following purposes: 

1. Minute examination of the electron-microscopical super-fine structures of 
diatom frustules. 2. Classification and systematisation of frustule pores by their 
super-fine structures. 3. Investigation of the relation between the light-microscopical 
classification of diatoms and the super-fine structures of frustules. 4. If it is proper 
and possible, the classification of diatoms by the electron-microscopical fine structures 
of their frustules, instead of the light-microscopical characteristics. 5. Collection of 
data for the investigation of the relation of super-fine structures of frustules to 
diatom metabolism. 

The electron micrographs presented here were photographed partly with the 
Shimadzu magnetic ‘SM-II’ electron microscope at our own laboratory, partly with 
the ‘SM-I’ at Yasuzumi Laboratory, Osaka University, and partly with the ‘SM-IB’ 
at Shimadzu Works, operating the former one at about 40 kV. and the latter two at 
about 50kV. 

I wish to express my hearty thanks to Dr. Gompachiro Yasuzumi of Osaka 
University and Dr. Shin’ichi Shimadzu of Shimadzu Works, who gave me the oppor- 
tunities of taking many electron micrographs at their laboratories. Further, I take 
this opportunity of thanking to Mr. Kiichiro Kurosawa for his aid in many ways. 
At last I also wish to give public expression of my thanks to my wife Mrs. Shigeko 
Okuno, who rendered me financial supports in carrying out the investigation. 


* The papers I-VIII were written in Japanese in the following: I-III, Kagaku (Science), Tokyo, 
14 (1944) : 166-169, 305-310, 17 (1947): 307-312. 1V, V, Seibutsu (Biology), Sapporo (not yet 
printed). VI-VIII, Bot. Mag. Tokyo, 62 (1949): 97-100, 136-140, 63 (1950): 97-106. 

The papers by other authors, dealing with the fine structures of diatom frustules, were listed 
in my papers VII and VIII. 

** Botanical Institute, Kyoto University of Industrial Arts and Textile Fibers, Kamikyoku, Kyoto. 
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Preparation of diatom frustules for the electron microscopy 


In the present study, diatom cells, after such treatments written in the following, 
were prepared for the electron microscopy, First of all, the cell contents, which 
prevent the penetration of the electron beam, were removed from the cells by boiling 
them in concentrate hydrochloric acid or calcinating them in a crucible on a gas- 
burner. Of the thin walled diatoms, such as Bacteriastrum, Chaetoceros, Ditylum, 
Rhizosolenia, Stephanopyxis and etc., I could remove their cell contents to a quite 
sufficient degree by a short burning of diatoms on the slides over an alcohol lamp. 
Of the fossil diatoms, the cell contents had in many cases naturally fallen into decay, 
such treatments of removing cell contents were unnecessary. The diatom frustules, 
thus removed of their cell contents, after being washed in distilled water, were 
dropped on a slide glass with a pipet and dried gently. Examining the dry prepar- 
ation thus made, under the light microscope, the seperated upper or lower valve, or 
its fragment, which seems to be penetrable to the electron beam, was caught with 
the help of a sharp needle, and transferred on the collodion membrane of the sample 
holder. The complete frustule with both upper and lower valves, if removed of its 
cell contents, was generally impenetrable to the electron beam. And when it was 
required to prepare such a complete frustule for the electron microscopy, the frustule 
was at first carefully seperated into upper and lower valves, or broken into little 
fragments of a single valve with the help of a sharp needle under the light micro- 
scope, and then, was transferred and attached to the 
collodion membrane of the sample holder. The col- dd 
lodion membrane with the diatom frustules, was iy 
exposed for two or three seconds to aqueous vapour 
to fix the frustules on it. When a somewhat large 
frustule was prepared, it was attached to the sample 
holder without a supporting collodion membrane in 
a manner that one part of the frustule is projected 
into the pore of the holder to be exposed directly 
to the electron beam (Fig. 1). Such a preparation 


without the supporting membrane, I call a ‘ direct 


preparation’ in comparison with the collodion pre- 


paration. The direct preparation too, was exposed 
Fig. 1. Diagram of a direct 


to aqueous vapour for fixing the frustules to the preparation, d: Diatomtnd: 


holder. In the direct preparations, the penetration stules. p: Pore of the holder 
of the electron beam is much easier than in the without the supporting mem- 
brane. s: Sample holder. 


collodion preparation owing to the absence of the 
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hindrance of the supporting membrane, and accordingly, the sharp images of the 
fine structures of the frustules could more easily be obtained from the direct pre- 
parations than from the collodion preparations. (Cf. Okuno, Journ. Jap. Bot. 26 
(1951) p. 306) 


Description of fine structures 


Coscinodiscus Janischii A. Schmidt (PI. I, figs. la-lb’), Okuno, Electr. Diat. VII, 
Bot. Mag. Tokyo, 62 (1949) p. 137, pl. IV, figs. 4-6. 

Preparation: Samples preserved in formalin solution, after washed in water and 
burnt over an alcohol lamp, were prepared as the direct preparations. 

Hab.: Marine plankton in the Kidan Straits. (Okuno, no. m 416. Apr. 1950) 

I have already reported the super-fine structures of the valve-disks of the present 
species collected in Miyazu Bay (Okuno, I.c.). In the present research, the super- 
fine structures of the mantle of a valve and the adjoining girdle were studied. The 
pores of the mantle were found to be of the same structure to the pores in the 
disk. Judging from the light and the electron microgarphs, the pores are locular. 
A pore, or a loculus, is polygonal, usually hexagonal (small portion la’ in fig. 1b). 
The sieve membrane, perphaps the outer membrane of the loculus, is perforated 
with about 6-10 roundish sieve pores about 400 my in diameter. In several sieve 
pores, I found the netveined membranes, or the secondary sieve membranes, which 
remained undamaged during the process of preparation (fig. la’). The sieve pores 
in the secondary sieve membrane, are also roundish about 100 my in diameter. The 
’ inner membrane, or the cover membrane of a loculus, in its centre, has a round 
opening about 1 in diameter. As the cover membrane spreads over the marginal 
part of the primary sieve membrane, the sieve pores of that part could not seen in 
the electron microscope. The girdle, which is almost transparent and homogeneous 
under the light microscope, was found in the electron microscope to be porous with 
minute pores (figs. 1b’; small portion 1b’ in fig. 1b). The pores in the girdle, are 
round, 80-100 my in diameter, about 2.2 in 1, arranged in three lines decussating 
at about 60 degrees. The pores in the girdle are not locular, penetrating the wall 
as the simple pores. Such a simple frustule pore not locular, I calla ‘simple pore’ 
in comparison with the ‘loculus’. I have already reported the presence of such 
simple pores in the valves of some species of Amphipleura, Auliscus, Bacteriastrum 
Chaetoceros, Diatoma, Eucampia, Eunotia, Fragilaria, Grammatophora, Niteschia, 
and etc. 

Biddulphia reticulata Roper (PI. J, figs. 2, 2’), A. Schmidt, Atlas Diat. jo aval 
(1886) figs. 11-15; Mills, Index Diat. (1933) p. 301. 


Preparation: Calcinated samples were prepared as the direct preparations. 
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Hab.: Marine. Attached to Sargassum sp. Enoshima, Kanagawa Pref. (Okuno, 
no. m 323. Apr. 1949) 

Fragments of the valve were researched in the electron microscope. The frus- 
tule pores are locular. Loculi about 3-4 in 10 #, arranged irregularly. Under the 
light microscope, the polygonal outlines of the loculi can be clearly seen, and the 
sieve pores in them are seem obsecurely as faint dots (fig. 2). In the electron 
microscope, the loculi are found to have the following super-fine structures. The 
primary sieve membrane has 5-12 roundish primary sieve pores, about 400 mp in 
diameter. Some primary sieve pores are completely closed with the thin, not porous 
secondary sieve membranes, while the others are half closed with the porous secondary 
sieve membranes. The secondary sieve pores, roundish, about 100 my in diameter, 
appear about 5-8 in a primary sieve pore. The cover membranes, which are narrow, 
have each of them a roundish or polygonal opening in their centre. 

Actinoptychus undulatus (Bailey) Ralfs (Pl. [, figs. 3a-3’), Hustedt, Kieselalg. 1 
(1930) p. 475, fig. 264; Mills, Index Diat. (1933) p. 117. 

Preparation: Calcinated samples were prepared as the collodion preparations. | 

Hab.: Marine. Attached to Sargassum sp. Sumoto, Awaji Island. Hyogo Pref. 
(Okuno, no. m 210. Aug. 1941) 

By means of the light microscope, the outer fine porous sieve membrane and 
the inner coarse netveined cover membrane can easily be distinguished. Pores in the 
sieve membrane arrange themselves on the whole disk in a common system of three 
lines decussating at about 60 degrees, without distinct relation to the arrangement of 
the pores of the inner membrane. The outer and the inner membranes seem to be 
independent in their fine structures (fig. 3a, 3b). The sieve pores roundish, 16-18 in 
10 , about 180 my in diameter. The secondary sieve membranes in the sieve pores 
are thin, perforated with the super-fine pores of different sizes (fig. 3’). In the’ pre- 
sent electron-microscopical preparation, the inner membrane was lost, and its image 
could not be obtained. 

Biddulphia sinensis Greville (PI. I, figs. 4a 4’), Hustedt, Kieselalg. 1 (1930) p. 
837, fig. 493; Mills, Index Diat. (1933) p. 304; Kolbe, Electr. Diat. Membr., Ark. fz 
Bot. 33 (1948) A. no. 17, p. 10, pl. 3, {12S 9,6. 

Preparation: Samples preserved in formalin solution, after washed in -water 
and burnt over an alcohol lamp, were prepared as the direct preparations. 

Hab.: Marine plankton in the Akashi Straits, Hyogo Pref. (Okuno, no. m 307. 
Aug. 1948) 

Fragments of the mantle (portion 72 in fig. 4a; 4) and the girdle (portion g in 
fig. 4a; 4/) were researched in the electron microscope. Pores in the valve and the 
girdle are both typically locular (fig. 4/, 4”. Loculi, rhombic hexagonal as ec 
angular, about 650-720 mw long and 380-530 mp broad, appear about 15 in 10 » in 


\ 
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three lines decussating at about 60 degrees. The outer and the inner membranes 
of a loculus are both very thin. The outer sieve membrane in its marginal part is 
perforated with the round sieve pores sbout 25-35mm in diameter. Sieve pores 
appear 8-9 in ly in slightly undulating longitudinal lines. The inner cover mem- 
brane has a large roundish or elliptic opening in its centre. Dr. Kolbe’s electron 
micrographs (Kolbe, l.c. fig. 5, 6) obtained from the same species collected in Hel- 
goland, and our present electron micrographs, show quite similar fine structures. 
Further, from these electron micrographs, it can be said that the loculi in the mantle 
are elongated longitudinally, while the loculi in the disk and in the girdle are nearly 
regular-hexagonal. 

Ditylum Brightwellii (West) Grunow (PI. II, figs. 1-1/’), Hustedt, Kieselalg. 1 
(1930) p. 784, figs. 457-9; Mills, Index Diat. (1934) p. 631. 
- Preparation: Samples preserved in formalin solution, after washed in water and 
burnt over an alcohol lamp, were prepared as the direct preparations. 

Hab.: Marine plankton in Osaka Bay. (Okuno, no. m 409. Mar. 1950) 

Frustules are very thin, easily broken by drying on the slide glass. Pores are 
not locular, arranged in radiating rows in the disk, and in longitudinal rows in the 
mantle and in the girdle. Pores are usually elliptic, with porous sieve mem- 
branes. Sieve pores ina frustule pore are two or more, marginal, horse-shoe shaped 
or Jinear. In many cases, two horse-shoe shaped sieve pores appear oppositely in a 
frustule pore. In the central area of the valve, comparatively large pores arranged 
in radiating rows, about 7 in 104. In the central area, the frustule pores somewhat 
linear-elliptical, about 0.5-1.5j long and 0.1-0.4u broad. The marginal sieve pores 
are horse-shoe shaped or curved linear. In the marginal part of the valve, in the 
mantle, and in the girdle, pores appear about 15 in 10m. The pores in these parts 
are elliptic, about 0.5 4 long and 0.2 broad. Sieve membranes in the pores, often 
with short wings uni- or bilaterally (fig. 1’). I have found similar sieve pores in 
Triceratium Shadboitianum var. elongata (Bot. Mag. Tokyo, 63, p. 99, pl. I, figs. 4, 
4’), in the mantle (?) of Gomphonema acuminatum var. coronata (Okuno, Flectr. 
Diat. X, Pl. 1, fig. 5), and Fragilaria sp. (Okuno, Electr. micrograph, no. 113). The 
spine on the border of the central area of a valve, which under the light microscope 
seems. to be ‘single, was found in the electron microscope to be consisted of a pair 
of slender spines uniting at the free ends. On the end of the each spine, with 1-3 
fine short seta (fig. 1’). 

Rhizosolenia Temperei Peragallo (PI. Il, figs. 3-3), Hustedt, Kieselalg. 1 (1930) 
p: 605, fig. 349; Mills, Index Diat. (1934) p. 1410. 

Preparation: Samples in formalin solution, after washed in water and burnt 
over an alcohol lamp, were prepared as the direct preparations on the mesh holders. 

Hab.: Marine plankton off the coast of Goto Islands, Kyusyt. (Okuno, no. m 363. 
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la-lb’ Coscinodiscus Janischii. ° 2, 9! Biddulphia reticulata. 3a-3! Arachnoidiscus undulatus. 
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‘H. Okuno: Fine structures of diatom frustules. 
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H. Okuno: Fine structures of diatom frustules, 
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Aug. 1949) 


Fragments of the capsule (figs. 3’; portion:e in fig. 3) and the girdle (fig. ay!" 
portion g in fig. 3), isolated from the same cell were researched in the electron micro- 
scope. Frustules are very thin. Pores in the capsule and in the girdle, are both 
typically locular. Loculi about 18-19 in 10, arranged in three lines decussating at 
about 60 degrees. Loculi both in the capsule and in the girdle are angular (clearly 
seen in fig. 3/’”!). Judging from the electron penetrability, the sieve membranes seem 
to be thinner than the cover membranes. A sieve membrane has a linear row of 2-4 
sieve pores. The directions of these rows of the sieve pores often differ in loculi 
and also in parts of a frustule. Sieve pores, roundish, about 0.1 in diameter. A 
cover membrane, in its centre has a round opening about 0.4m in diameter. In 
Rhizosolenia styliformis var. longispina, | have found the sieve membranes with two 
parallel slit-like sieve poresfand in Hh. Styliformis var. latissima, I have found the 
sieve membranes with the marginal, round sieve pores! ‘The latter sieve pores are 
very similar in their shapes and arrangements to those of Biddulphia sinensis: 

Hydrosera wampoensis Schwarz (PI. Il, figs. 2a-2b’), Mills, Index Diat. (1934) p. 
867 ; Hydrosera triquetra Wallich, A. Schmidt, Atlas Diat. pl. 78 (1886) figs. 36-38; 
Triceratium javanicum Cleve, A. Schmidt, l.c. pl. 94 (1886) fig. 18; Hydrosera 
boreana and fo. hexagona Pantocsek, Fossil Bacill. Ung. 2, pl. 30, figs. 420, 428; Ter- 
psinoe triquetra (Wallich) Pantocsek, Iwahashi, Journ. Jap. Bot. 11 (1935) p. 642, fig. 
1 

Preparation: Calcinated samples were prepared as the direct preparations. 

Hab.: Fresh water. Colonies in long filaments; attached to the woody piles in 
the river. Uji river, Kyoto. (Okuno, no. 1424. May 9, 1948) . 

Valve walls are locular (figs. 2a, 2a’). Loculi are polygonal. about 4-5 in 10 pm. 
The sieve membrane are comparatively thick, perforated with round sieve pores 
arranged nearly in three directions. Sieve pores appear about 2-3 in 1p, about 
0.16 w in diameter. The cover membrane, in its centre, has a roundish opening about 
1.5 2 in diameter. The girdle, which under the light microscope is almost transparent 
(fig. 2b),. is found to have fine pores in the electron microscope (fig. 2b’). Pores in 
the girdle are roundish, not locular, about 0.1 in diameter, about. 27 in 10 p, ar- 
Finged in three directions. 

pCMAn ESS For the present species, in spite of its very characteristic features of | 
the frustule, ‘several different- names have been given. Specimens collected from 
various parts of Japan by me and by others, quite correspond to Hydrosera boreana 
in Pantocsek, Fossil Bacill. Ne ap ‘pi. fig. 428, which was afterwards united by 


Mills with Hydrosera wampoensis. 
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Comparative studies on Jxeris stolonifera (2x) 
and Jxeris japonica (6x) 


By Teiichiro TAKEMOTO* 
Ay AEE — BB: ou rxFyvsy (2x) LaAaFY NY (6x) & OLR 


Ixeris stolonifera A. Gray (Nom. jap. Himejishibari) and Ixeris japonica NaKal 
(Nom. jap. Oojishibari) are taxonomically closely related to each other having many 
similar morphological characteristics. Jxeris japonica, however, is larger than J. 
stolonifera. 

IsHIKAWA (1921) determined the chromosome number of Ixeris stolonifera (Lactuca 
stolonifera) as n=8 and that of J. japonica (L. debilis) as n=24. His observation 
on Ixeris stolonifera was later confirmed by Bascock, STEBBINS and JENKINS (1937). 
The cytological results obtained show that these two species are in polyploid relation. 
But no observation has been made on the karyotypes of both species. 

The author has carried out comparative studies on the karyotypes and mor- 
phology of these two species. 


Materials and Methods 


Several clones of both species growing on the campus of Okayama University 
were used for the studies. To observe the somatic chromosomes, the author modified 
the 8-oxyquinoline method employed by Tylo and Levan: ‘The author treated the 
root tips with 0.002 mol oxyquinoline for one hour at a temperature of 18-20°C, 
washed them with running water for 30 minutes, and fixed them with 45% acetic 
acid. The root tips were then heated gently in IN-HCI for 5-10 seconds 2 to 3 
times. Then they were put on a slide and treated with a drop of 1% orceine in 
45% acetic acid. A cover glass was put on and slightly pressed. It was tapped 
gently several times until the cells were spread into a one-cell layer. 


Observations 


The chromosomes treated by the method mentioned above contract somewhat in 


size, and constrictions of chromosomes appear distinctly. 


* Biological Laboratory, Faculty of Education, Okayama University. Okayama. 
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Ixeris stolonifera has 16 chromosomes in the root tips. All the chromosomes 
from a nuclear plate are shown in Fig. 1. A. The smallest pair of chromosomes 
has a terminal constriction. The two chromosomes in each of the remaining seven 


pairs are similar in form to each other. Jveris stolonifera is, therefore, a diploid 


(2x) species. 


Ixeris japonica has 48 somatic chromosomes. They can be arranged in six ap- 
proximately equal sets, each of which consists of eight chromosomes, and obvious 
differences are not recognizable among these six sets (Fig. 1. B). In each set the 
smallest chromosome has a terminal constriction (VIII). The six smallest chromo- 
somes from the six sets are similar in form to one another, and they resemble the 
smallest chromosome in J. stolonifera. The remaining seven pairs (I-VI]) are also 
morphologically similar to the seven chromosomes (I-VII) of J. stolonifera. Ixeris 
japonica is, therefore, hexaploid consisting of six almost homologous sets. 

From the above observations it may be pointed out that J. japonica is probably 
autohexaploid having chromosome sets morphologically similar to those of J. stolo- 


nifera. 


rT II HI IV Vv VI VII Vil 
BG GH Rb UB 86 86 be Ba | 
/ If HT IV Vi VI VII VHT 


5 82 BR GS RK BR BB 
B PEER 38 BREA BY BG BE 
GY BS RB BR BR BK ws 


Fig. 1. The chromosome sets from root tips of the two species; treated with 
oxyquinoline. A: 16 chromosomes of Isevis stolonifera, B: Ixeris japonica, the 48 
chromosomes in one nuclear'plate arranged in six almost quite equal sets. x 2400. 


If we compare the outer characteristics of Ixeris japonica with those of J. stolo- 
nifera, we find the following facts: primarily, they are similar to each other in. 
many characteristics, e.g. the creeping habit of the stems, the tender and membr- 
anous quality of the leaves, the morphology of the heads, the ligulate flowers and 
the achenes; secondarily, they are different from each other in such characteristics 
as the length of the body and the beak of the achenes, and the form of the leaves. 


Table I indicates the mesurements of some of similar characteristics of both 
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species. The ratios i indicate that I. japonica is larger than J. stolonifera in all 


the outer characteristics given in this table, and that the osmotic pressure in lf 
japonica is higher than that in J. stolonifera. 


Table II indicates the comparison of dissimilar characteristics of the two species. 


Table I. Measurements of characteristics in [xeris stolonifera and Ixeris japonica. 


paste I. stolonifera (SJ I. japonica (J) : Ue 
Characteristics 2n=16(2x 8) 2n=48(6x 8) Ratios [ S | 
Lengths of Guard cells (obverse, v-) 4.28 + 0.04 6.06+0.04 1.42 
ditto (reverse side) 4,27+0.05 4.99 +0.11 1.16 
Numbers of Stomata in definite area 3 
tee 9.66+0.34 3.864 0.32 0.39 
ditto (reverse side) 26.46 + 0.34 14.95 + 0.28 0.56 
Diameters of Pollen grains (v-) 5.55 + 0.06 7.19 + 0.06 1.29 
| Diameters of Heads (mm) 17.70+0.35 31.50+ 0.85 1.78 
ee ee neers eee 18.47 £0.40 19.65 £0.70 1.06 
Lengths of Achenes (mm) 4.65+0.07 5.62 +£0.06 a at 
Lengths of Leaves (cm) 2.89 £0.08 8.40+0.19 2.89 
Lengths of Jnternodes (cm) 3,.34+0.12 4.36-+0.01 1.40 
Peripheries of Stems (mm) 3.01+0.05 4.67+0.11 1:55 
Osmotic pressures (grown on sunny 
places) 10.14+0.09 11.41+0.09 UL GW 
ditto (grown on shady places) 9.05+0.05 10.59 + 0.10 1.16 


Table IL. 


Differences of external morphology between Iveris stolonifera and I. japonica. 


Characteristics 


I. stolonifera CS) 


I. japonica (J) 


Ratios [ a 


Forms of Leaves 


Margins of Leaves 


almost entire 


orbicular or ovate | 


lanceolate or 
spatulate 


sometimes lobed 


Lengths of bodies of Achenes (mm) 2.49 + 0.04 4.45 +0.07 1.82 
Lengths of beaks of Achenes (mm) 2.18 +0.05 Lelie O05 0.54 
Ratios of bodies to beaks of Achenes 0.93 0.26 0.28 


From these comparisons, one may see that the characteristics of the two species 


are essentially similar and that Jxeris japonica is a gigas form of J. stolonifera. 


I wish to express my cordial thanks to Prof. Suimoromai for his valuable suges- 


tions in carrying out this study. 
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Summary 


1) In this report the morphological and cytological characteristics of Iveris 
stolonifera (2n=16) and those of Ixeris japonica (2n=48) were compared. 

2) The observations on the somatic chromosomes show that Ixeris stolonifera 
has two sets of chromosomes, each consisting of eight chromosomes, that [xeris japo- 
nica has six sets of chromosomes, and that Jxeris japonica is regarded as an auto- 
hexaploid plant derived from I. stolonifera. 

3) Several morphological characteristics of the hexaploid species are larger than 
those of the diploid species, and Ixeris japonica may be a gigas form of I. stolonifera. 


4) The osmotic pressure of [xevis japonica is higher than that of Ixeris stolonifera. 


Literature cited 


Tilo, J.H. & A. LEVAN. 1950. The use of oxyquinoline in chromosome analysis. Anales de la 
Estacion Experimental de Aula dei 2 (1): 21-64. 

ISHIKAWA, M. 1921. On the chromosomes of Lactuca. Bot. Mag. (Tokyo) 35: 415. 

BABCOCK, E.B., STEBBINS & JENKINS. 1937. (Cited from Tabulae Biologicae Vol. 16, TISCHLER: 


Pflanzliche Chromosomenzabhlen.) 


168 hi i 22 RE mb #5 65 4 #8 769—770 & Hea 27 & 7-8 A 


Nova Planta Japonica (1) 


Auctore Masaji HONDA 
AHIER: PA Op 


Smilax sadoensis HonpaéA sp. nov. 

Planta herbacea, erecta, 30-60cm alta, simplex vel ramosa, robustiuscula, glabra. 
Caulis angulatus, striatulus. Folia alterna, petiolata, petiolis 0.7-20 mm longis basi 
vaginantibus margine undulatis, laminis ellipticis vel ovato-ellipticis, apice acutis 
vel acuminatis, basi cuneatis vel truncatulis, 8-10 cm longis, 3.5-6.5cm latis, 5—-nervatis 
reticulatis, rugulosis, margine undulatis, supra glabris, nitidulis, subtus ad nervis 
saepe strigulosis. Stipulae cirrhatae. Flores axillares longe pedunculati, pedunculis 
4-6 cm longis, umbellati, umbella 7-15-flora, glomerata. Flos 6: perianthium reflex- 
um; stamina 6; epistillatus. Flos 9: perianthium reflexum ; estaminatus. 

Nom. Jap. Sado-shiode (nov.) 

Hab. 

Honshi:: Onogame, ins. Sado (M. Honpa, anno 1949—typus in Herb. Tokyo Univ.) 

Near Smilax higoensis Miquet, but differs from this by its more robust stem, 
contracted internodes, multi-fold leaves, massed umbel, etc. 

Sedum Shimizuanum Honpa sp. nov. 

Planta saxicola, glaberrima. Caulis erectus, 25-30 cm altus, teres, gracilis, praeter 
inflorescentia simplex, superior bulbillifer in autumno, inferior saepe rufescens. 
Folia ad nodum terna, subsessilia, oblonga, apice acutiuscula, 25-3cm longa, 7-12 mm 
lata, succosa, margine dentata. Inflorescentia corymbosa, laxa, pauciflora. Flos 
-parvus. Sepala oblongo-lanceolata, acuta, 1mm longa, viridissima. Petala coarctata, 
oblonga, acuta, navicularia, 2.5-3mm longa, viridia, margine scariosa. Stamina 
petala aequilonga. Anthera eliiptica, 0.75mm longa, leve sulphurea. Ovaria 5; 
liberta, viridia. 

Nom. Jap. Chichibu-benkei (nov.) 

Hab. 

Honshu: in monte Ogura, prov. Shinano (D. SHimizu, anno 1950—typus in Herb. 
Tokyo Univ.) 

Distinct from Sedum verticillatum Linnaeus by its half-opened flower, tufty stem 
and bulblets on stem in autumn. 

Gentiana minor NAKAI var. minima Honpa var. nov. 


Planta humilis, 3-6cm alta. Caulis solitarius. Folia minora, 4-5 mm longa. 
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Nom. Jap. Ko-tateyamarindo (nov.) 
Hab. 
Honshi: Mie, Prov. Ise (N. Yasut, no. 2, anno 1950—typus in Herb. Tokyo Univ.) 
Hovenia dulcis THuNBERG form. deviata Honpa form. nov. 
Planta nana. Folia minora, 4-6cm longa, 2-3cm lata, aurata, tenuissima. 
Nom. Jap. Ogon-kenponashi (nov.) 
Hab. 
Honsha: Wakayanagi, prov. Rikuchia (M. Honpa, anno 1945—typus in Herb. Tokyo 
Univ.) 
Ligustrum japonicum THUNBERG var. leucocarpa HonpDaA var. nov. 
Fructus albus vel flavescens. 
Nom. Jap. Shiro-nezumimochi (nov.) 
Hab. 
Shikoku: Kochi, prov. Tosa (T. YAMAWAKI, anno 195l1—typus in Herb. Tokyo Univ.) 
var. repens Honpa var. nov. 
Caulis repens, radicans. 
Nom. Jap. Hai-nezumimochi (T. YAMAWAKI) 
Hab. 
Shikoku: in medio Yura-peninsulae, prov. Iyo (CT. YAMAWAKI, anno 1951—typus in 
Herb. Tokyo Univ.) 
Tilia japonica SiMonKAI var. stenoglossa HonpDaA var. nov. 
Bractea angusta, 3-6cm longa, 4-8mm lata, apice acutiuscula. 
Nom. Jap. Arakawa-shinanoki (nov.) 
Hab. 
Honshu: Arakawa, prov. Ugo (G. Kolr, no. 32, anno 1938—typus in Herb. Tokyo 
Univ.) 
Polygonatum Maximowiczii Fr. ScuMIpT var. ramosum HonDA var. nov. 
Caulis ramosus, ramis floriferis. 
Nom. Jap. Edauchi-damadokoro (nov.) 
Hab. 
Hokkaido: Nishi-shibetsu, prov. Teshio (T. Sasaki, anno 1951—typus in Herb. Tokyo 
Univ.) 
Fragaria nipponica Makino form. rosea. (NAKAI) HonDA comb. noy. 
Fragaria nipponica var. rosea Nakai in sched. Herb. Tokyo Univ. 
Petala rosea. 
Nom. Jap. Benibana-kusaichigo (T. NaKAl) 
Hab. 
Honshi: Shizu in Nikko, prov. shimotsuke (T. Nakal, anno 1932); in monte Fuji, 


prov. Suruga CY. TAKENAKA, anno 1951) 
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Scutellaria iyoensis Naxai form. albiflora HonpA form. nov. 

Flores albi. 

Nom. Jap. Shirobana-hanatatsunamiso (nov.) 

Hab. 

Shikoku : in monte Saragamine, prov. Iyo (S. YAMAMoTo, no. 141, anno 1948—typus 
in Herb. Tokyo Univ.) 
Vicia angustifolia LINNAEuUs var. segetalis Kocu form. albiflora Honpa form. nov. 

Flores albi. 

Nom. Jap. Shirobana-yahazu-endo (nov.) 

Hab. 

Shikoku: Nanba, prov. Iyo (S. YAMAMorTo, no. 138, anno 1948—typus in Herb. Tokyo 
Univ.) 
Calamagrostis hakonensis FRANCHET et SAVATIER var. glauea HONDA var. nov. 

Folia subtus (primo supra) glauca. 

Nom. Jap. Urajiro-himenogariyasu (nov.) 

Hab. 

Shikoku: in monte Saragamine, prov. Iyo (S. YAMAMorTo, no. 161, anno 1947—typus 
in Herb. Tokyo Univ.) 
Weigela floribunda K. Kocu form. leucantha Honpa form. nov. 

Flores primo albi demum colorantes. 

Nom. Jap. Shirobana-yabu-utsugi (nov.) 

Hab. , 

Shikoku: Sakuragi, prov. Iyo (S. YAMAMoTo, no. 132, anno 1946—typus in Herb. 
Tokyo Univ.) 
Thalictrum Yamamotoi HonpDaA sp. nov. 

Caulis erectus, angulatus, glaber, cum inflorescentia usque ad 37cm altus. Folia 
alterna, petiolata, basi amplexicaulia. Stipulae fuscae, membranaceae, margine fim- 
briatulae, petiolo adnatae. Petioli 1-4cm longi, supra sulcati. Lamina ternata; 
Segmenta triternati-pinnata; pirtnulae late ovatae, basi rotundatae, apice trilobatae, 
lobis 2-3-lobatis, 10 mm longae, 10-15 mm latae, supra virides, glabrae, minutissime 
glandulosae, infra glaucae, glabrae, minute glandulosae. Inflorescentia parva, oli- 
gantha. Pedicelli gracillimi, 4-5 mm longi. Flores non vidi. Achenia oblonga, 2- 
2.5mm longa, striata, minute glandulosa. ) 

Nom. Jap. Ishizuchi-karamatsu (nov.) 

Hab. 

Shikoku: in monte Ishizuchi, prov. Iyo (S. YAMAMorTo, no. 181, anno 1948—typus in 
Herb. Tokyo Univ.) 


Akin to Thalictrum Thunbergit A.P. p—E CANDoLLE, but distinguishable from this 
by its dwarf stem, shape of leaflets, and gland-dotted leaves and achenes. 
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Lichenes Khinganenses: or a list of lichens collected by 
Prof. T. Kira in the Great Khingan 
Range, Manchuria* 


By Masami SATO 
HIRE CA: AMR O HAI 


Prof. Tatuo Kira of Osaka City University explored the northern part of the 
Great Khingan Range, as the plant ecologist of the Great Khingan Expedition 1942 
directed by Dr. Kinji Imanishi of Kyoto University. During the exploration, he col- 
lected 64 lichen specimens at 11 stations along the River Gan, Bystraya and Albazikha 
(see Fig. 1). He sent them to me for identification, with a pretty pamphlet written 
by him and entitled “ Deciduous conifer forest of eastern Siberia (Sapporo, 1950)” 
in which we can find the detailed description of the lichen vegetation in the Great 
Khingan Range. 

His lichen collection, though not so large, is quite valuable and interesting as it 
gives us the knowledge of lichen distribution in terra incognita pro lichenes, for the 
first time. The collection is mainly consisted of fruticose lichens, and no crustaceous 
lichen is seen in the collection. 

The numbers and dates of collection in each stations are as follows ;—Station 1 
(Nos. 1-4, May 16), 2 (Nos. 10-11, May 20), 3 CNos. 5-9, May 21), 4 (Nos. 12-13, May 
22), 5 CNo. 14, May 24), 6 (Nos. 15-16, May 26), 7 (No. 17, May 31), 8 (Nos. 18-39, 
June 23), 9 (No. 40, July 2), 10 (Nos. 41-51, June 18) and 11 (Nos. 52-64, June 28). 

The writer tenders most cordial thanks to Prof. Kira who gave him the oppor- 
tunity of studying these valuable specimens collected daring the venturing trips. 
He wishes to offer his sincere gratitude to Hon. Prof. Y. Asahina for his kind gui- 
dance and identification of Cladoniae. 


Fam. Peltigeraceae 


1) Peltigera aphthosa (L.) Willd—On the mossy ground in the forest of Larix 
(no, 14). . 


* Contributions from the Laboratory of Applied Botany, Faculty of Agriculture, Yamagata Uni- 
versity. No. 15 (February, 1952) 
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Sei Recs Sclbe. sea 


Fig. 1. Map of the central part of the Far Eastern Asia (map 1) and the northern part 
of the Great Khingan Range (map 2). 

In map 2, (a) Black dots accompanied with numerals indicate the stations where lichen 
specimens were collected. (b) Station 8 is Mt. Okoldoi which was estimated about 1550m 
high. (c) Letters A, B and N printed in gothic style are the abbreviations of the River 
Albazikha, Bystraya and Nizhne Ulgichi, respectively. 

As for the general physiognomy of the region explored, Dr. K. Imanishi described precisely 
in his “Ecological observations on the Great Khingan Expedition (Geogr. Rev. 40: 236-253, 
1950)”, and of the rivers Mr. T. Umesao of Kyoto University reported in his “ Limnological 
survays of the northern part of the Great Khingan Range (Physiol. & Ecol. 2: 39-49, 1948)”. 


Fam. Cladoniaceae 


2) Cladonia alpestris (L.) Rabenh.—On the ground (nos. 15, 16, 32 & 50), all 
sterile. 

3) Cladonia rangiferina (L.) Web.—On the ground (no. 6), fertile. 

4) Cladonia sylvatica (L.) Harm.—On the ground (nos. 30, 39, 46 & 47), sterile. 

5) Cladonia amaurocraea (Flk.) Schaer.—On the ground (nos. 24, 45, 54, 58 & 59 
pr. p.), all sterile. 

5-a) f. celotea Ach.—On the ground (nos. 5. 7, 8 & 63). 

5-b) f. oxyceras (Ach.) Oliv.—On the ground (no. 42 pr. maj. p.). 

6) Cladonia cariosa (Ach.) Spreng. f. corticata Wain.—On the ground (nos, 41 
S& 49 pr. p.). 

7) Cladonia carneola Fr.—On the ground (nos. 43 & 48). 

8) Cladonia chlorophaea (Flk.) Spreng —On the ground (no, 13 pr. p.). 
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9) Cladonia furcata (Huds.) Schaer. var. racemosa (Hoffm.) Fik.—On the ground 
(no. 13 pr. p.). 

10) Cladonia gracilis (L.) Willd. var. chordalis (FIk.) Schaer.—On the ground 
(ion42" pr. min. p.). ; 

10-a) var. elongata F\k.—On the ground (no. 38), sterile. 

11) Cladonia verticillata Hoffm. var. evoluta Th. Fr.—On the ground (nos. 41 & 
GW) sore, foe) 

12) Cladonia pleurota (F\k.) Schaer. var. esorediosa Asahina—On the ground 
(Gary POY 


Fam. Stereocaulaceae 


13) Steveocaulon paschale (L.) Hoffm.—On the rocks in the forest of Betula 
(no. 12) and on the ground (no. 20), all sterile. 

14) Stereocaulon tomentosum Fr.—On the ground (no. 19), sterile. 

15) Stereocaulon Wrightit Tuck—On the rocks near the summit of Mt. Okoldoi 
(nos. 26 & 31), all sterile. 


Fam. Umbilicariaceae 


16) Gyrophora hyperborea (Ach.) Hoffm.—On the rocks near the summit of Mt. 
Okoldoi (no. 36), fertile. 


Fam. Parmeliaceae 


17) Cetraria crispa (Ach.) Nyl. var. japonica Asahina—On the ground (nos. 44, 
52, 53, 55 & 62), fertile or sterile, PD+red. It is very curious that the most common 
species “ Cetraria islandica Ach.” is not found in this collection. 

18) Cetraria cucullata (Bell.) Ach.—On the ground (nos. 18 & 33), sterile. 

19) Cetraria Delisei (Bory) Th. Fr.—On the ground near the summit of Mt. 
Okoldoi (no. 40), sterile. 

20) Cetraria nivalis (L.) Ach.—On the ground near the summit of Mt. Okoldoi 
(nos. 22,.23, 34 & 35), all sterile. 

21) Cetraria chrysantha Tuck.—On the ground near the summit of Mt. Okoldoi 
(nos. 21 & 28), all sterile. . 

22) Parmelia caperata (L.) Ach.—On the trunks of Populus (no. 2), sterile. 

23) Parmelia conspersa Ach.—On the rocks in the forest of Larix (no. 2); 
sterile, medulla KOH+ yellow to blood red. 


Fam. Usneaceae 


24) Alectoria jubata (L.) Ach.—On the twigs of Larix, associated with Evernia 
mesomorpha Nyl. (no. 17 pr. maj. p.), sterile. 
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25) Alectoria ochroleuca Mass.—On the ground near the summit of Mt. Okoldoi 
(nos. 25 & 29), all sterile. 

26) Evernia mesomorpha Nyl.—On the bark of Populus (no. 1) and twigs of 
Larix (no. 17 pr. min. p.), all sterile. 

26-a) f. esorediosa Mill. Arg.—On the twigs of Larix (nos. 10, 11 & 61), all 
fertile. 

27) Thamnolia vermicularis (Sw.) Ach.—On the ground, associated with Cla- 
doniae, Alectoriae and mosses (no. 37), sterile. Thallus already pale fleshy coloured, 
KOH-+ yellow to reddish. 


Fam. Teloschistaceae 


28) Xanthoria fallax (Hepp.) Arn.—On the barks of Populus (no. 3), fertile. 
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Fuji YOSHIMURA: Influence of the light on the consumption of 
nitrate and ammonia in lemnaceous plants. 


Us da reptaaeaipleercoie eerie akin cere ae AEE 
tUZ. Pearsall KU BillimoriaY (HO WOME CHD ABO me PoMb IHS TE HE 
#e Svc, Bleckmann &( Templemann®’ (&, RHIC AU 2A AA RIL! See 
HIRO SEV ED (, HOMMDERAICTIRD BINS Sob 6, BARRETT AK Le 
BED HV StOHGEPEIN CHS LUN te, Dittrich® (LHKO BCR TREK At is ne Bs 
DLAAXOMMARDLWO LL, RAMILY FA AIEBOCOL vNRA RBAOLED 
Gea Hat ze HES S CHEE LK LP USO AM SAS LAARRRTILI WIT BID 

Meals tonmwl b& &gbte, Burstrom” sa 2 TOL CID CHARICE GeO 

DBD, WO FCCLA UL CHETED AS Cb MBL, CHUAER RO BIN) RED ARSE TES 
CECH DY, LHROMIAE ILRI ICA RD Hl ED BARES UC ALG eS 
ROC, Hd © OUMPAT BY LOIA CRW, TEDW 2 ii RTT EG eo k 
tye, Suzuki® , Nightingale Seri Mere ws SOMBER ROTH IMME 
BULA S SI BHSE UK. Warburg KU Negelein”: (£7 av F CH MRT HARE OER 
PRC KROTHBRS tr, FERED SD S Po ICAI LES BLA. Baudisch RU 
Mayer) (LAfih2 2 OF Me ARO ez TED IC ERNE SIERO PED CHES = & B(LABANCZENIU, Baley, 
Heilbron KUF Hudson™ (daifEDDOe{beAyicte7t L, formaldehyde ¢ fi#}UT formalde- 
hydroxamic acid %IZKFS Lpt<te, Sommer (KF av 5 BAW CHR KZ 
ROKK t formaldehyde OR LDH MSS ot VIEL, MDMA LCRA (LAD 
OH — Wik eed & He Ui 

PLEO & 5 CARR TI S S HORMEL OW Tid hi— Uk RE DB ONTORW SS, 
Ow Burstrom?D (Anime ¢ HAR b eR LOR oC mB LIRA KSI Le 
fat, AABLID(E CIHR DP DiI SCH SBRLAM LEAD, Lira RVR ILawL 


nie UCB HRED 225K (KA VE SINEER WSOC, SHCEAD S HRB LIS CHSL 
tN fe, 


HADI CH RERIED AE RHINE DNS SUCK CSB & Oi PE TA, RAS 
DABUCFOILO, TAR eS LT SRA Im, Aes nS Pe ae 


WEIN Be FASE BASIL AMY CHO. ARERR rR, ZK CLES 


© ACYL EA Be BE 


=~ 
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DTD TS SOB K SVL BA BAL, PREC ICA MEY IR K D [I BEOD OE Je SA 
SHBbE BAI. LCHEOMEOVME RSS CDC SSTHICAUME MB & HORS HE 
FOLEDBERCHS. MMM ES CAM RTOS K OTA CH MRA BIC MO & 
DICFAE UTS ¢ DO*, PARTE eM RO ARIS KOTUMSET ZT LS EHO, 

Lemna valdiviana |i wit % S23) & LAMBERT D SHRUTI Dba ( EBS 
—thae EA itd, Spirodela polyrhiza iON KE OR RCERTS** Db, Kew < 
CT BARRO EoR CH SLED DYS, UP ULAAHEKILO FER SEO 
KOBUC HS. AWACBTIA Spirodela R(¥ Lemna OVHReUCtPUeVvAT ay 
Ed wWED, LF rear SHKOMML AR (AUR RIES A ORD GAH 
iw SEVLEOCHS.— 


4 AR ba HK 

AERO L UTC Spirodela polyrhiza oO: Lemna valdiviana O fies Ute & 
O*** HH, ORE FY YOM. MEE LICH HO HIRE D OM 
re ZMK CRAUBIUEME UE BHM INES S ke DEAT CHR, WD BCP UC SEE ERE 
& 06g FOOT. HMO K SHAR, MARMOT vy t= 1 OUR LS RECIEKO Mk 
Oi erie Hiv Yo Sha jek tk ~NaNO;: 
4x10-3 #1, NaNOz, RU CNH4)250,: 10-3 € 2, 


Whi 4a WEE (1/10 » ) 4 ce 
WEAK 150ce KF —H —RILEBHe Aw. li memReank (1/5e, pH6.0) 4cc 
eit 95°C OWA ACHw, Sear or le ABE 100 BUR 8 (LAK 2cc 
we te OK 10 ce 


7» bE CHOW ER 25cm OFRED GH L, 
BUN BUC DT bt ae BBCTH TK. WO 
% Dis BAG CHO T I A CS OT MANADO DOM, MHNIRROT ~ t= OR 

(SEARO REF OBC KOCER UTS EE oll LRA EU, PER EENIOHIR 2 It 
Wk Ze5p DEBI (LOW TAN E SS BHILAe EEL, CNOEOMTR IE UK hit 
Pte A CHB L, SHB MSS % AK Ze DEBE CRW eh HUE SL EAR UM SEF OD % OD 
it Ca(OH). %SRINA CHLACEH ¢ HEL, CuSO, (1/2 € 7) HK O.3cc AIMATH < 
YRS LICE EH 22 19.2 cc IMATE, UAC CUE L CEN ee FOK. 4 O—iihe 
FU CARE Ld ARR e GER Lic, Bi phenoldisulphide HE % AOE", RETR 


* Yamagata(l2), Stickland 3) + yo EPIRA a AT ET BSH Vs ASA tT LT ye. 

ee BEA), 
wore praeuh Oe We: NaNO 3 0.1442, KH2PO4 0.025 g, MgS04-7H20 0.050 g, CaCly:2H,0 0.037 g, KCl 
0.025 g, #44sHE 5g, Fe, Mn RU Mo % 2x10-S6 en, ¥4 Rey B 2mg/1. 
KK Fe (EE ALR E CED F CHE L Cis. 


| Pere Emmert5), 


xe Spirodela ue Lemna it BB vd MK OAT & EMEC 068 1c CuSO, Write 
0.3cc, HIP 19.2cc HMA CHO MMBO Ne 20cc & Wf’. 
axe co ORM MIRC LOT OM UREERTH, % PIL WMB IC k SBD 10% UPOMECGHES, 


Hom tk om Wee it 2 EI MR LT vi b MIAME IC LO CHEF 3 REIS HEL CHER Te. 


178 ji m B HE HR 65 HE HH 769-770 & mA 27 4 7—8 BH 


Ose GriesRomijin ABA. Fv t=vHEROBA CaCOH)2 2IMA FIM 
REL, FARINA CHING LC Folin WAL kKOCT vta=¥ VIAL, 4257 -—ARS 
Fw Cat bio 

Spirodela }kty Lemna Rite ASS RSET SY G6, THMROTe MET SH 
AVIATOR LAI, HRD AER RE TAK SNS CL eB KIVTCHIRD jae 7 % 
We L, BOE & HARTGE OW OF eee S tT MAR Oar EK Lio FT VERY Dis # 2e 
MES SBA CAM EC ARKO ROE we 3 lle DCB EU Ze ts hhih®, MARE 
Ste PLEIN ATEOBS CE, HAD 6CNDBNT SCL PHSMS, CNS DWAR AS 
PHEULOW Tb 17 5 WEDD G6 


. FARR eee pH 


WROMSKO pH YiZBIe LC Spirodela KU Lemna OVifRARICKT pH O 
50x AI. AAWESRICIRE LIC Ain ( pH 4.6~6.6 DAE CLD & DEM, HAIN 
CEI pH CAKE CH ZI LH, Ub Lined pH 3.6 LVF Cid Rk a eH 
SHAPE SH, ZO PAA SNS. 


1 

Wo | e856 31% [NO/Z-N (10-2 mg) 
Vee toe [NOGLN S) ee 

(10-2mg) | pH 36 46°°56-'60 66° 74 

fi i tk 9.34 | i Mombilg Hokaiet Shae eto) ah ae 
Lemna oe ite 11.20 2.24 3.74 3.74 3.74 4.20 2.60 

at = 2.24 3.74 3.74 3.74 420 1.40 

| fit Wo fk 0.76 0.20 0.21 0.18 0.24 0.24 0.25 
Spirodela Ye if 11.20 | 4.20 4.20 434 444 5.00 3.53 

tf = 440 441 4.52 4.68 5.24 3.78 


aE WCAF~C MAT OTe OBE LOK, UPCHLAC, 


ih Rm. RM. 

fA OLED FC Ut Spirodela RU Lemna %}hw CHIBI SOLO 
Ree LTC, COR Hs 2K 

AVEO EDR S TUN g HIRE TCO ETE NUPPRENS KOT LEMS BOT, 
KCB TA AMED LD % OIRGROD, HED ¢ He 0 B DEE SO he BD Lie & 
RIS Fe VRC LOGICA TAU CO, APT RUE CHEST DWO Spirodela Osis 
BEART ATMA CHARA AD &, JED RICHEY & HHSC eee Ce 
Do ULPULDDSMEICATET ~taXRGARBA, 7 vt a HY <C We TZ ae 
HED TC. MENSA ier bf CAHRHED RIAL Dor b bi Se, Lala Ie 
SOKOEROMBE (LabEW. kts Spirodela KU Lemna (HiTRETOVS, wARIEE 
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Poe 45 3K 
| | ¥O | ae Satie . +) | tou & ti Je 
HCH Ba RE NOM -N| [NO'SEN GOm2me) | peeap | | (NOM-N|_LNOSEN GO-2mg) 
| 10-2 mg) ij Sia ies | (10~2: 
( | a Wis oe oy HW We 
fen hitatk 746 Geney's\ fitatk| 1026 | 094 1.16 
emna | 2 || Lemna oe 5 

(IUD) Pc de ace neyo 3.92 pray We, 11.20 2.80 2.80 

| # = 3.36 3.92 at ae 3.74 3.96 
| ReDtK, 8.86 1.40 164 |) lecintkl 3.58 | —0.62 | —046 
| Spirodela “ i Lemna ie “a 

CE 8 Lap) s+ He) 6-11.20 | 4.10 410 | as) [y+ He] 11.20 2.98 4.48 
| it — 5.50 Bea Se? Meet | PASE S150 36 4.02 
age fetotk| 466 | 0 oh as woth) 1144 | 0.46 2.34 
ae | 
Gx be Ye) 11.20 1.12 112 | Cena) ye He) 211.20 | 2.56 2.56 
[LoN a] | #F ee Ne S118 212 Ne lee 3.02 4.90 
le 7 = | | = | i — =  —S a 
| lial «5.88 | 0 0 Rath) 8.40 2.34 2.80 
| 

eet | 120 | 038 |. 038 | mk fF | 1120 | 280 | 280 
| Sa Ree 0.38 0.38 at = 5.14 5.60 
| | | i | a Ra 
|. , (iets — 864 0 || Spivodeta fats) «12.60 | 1.16 2.80 
| Spirodela + ye 11.20 0.18 0.18 || (aianhe ) pe Hel 11.20 |. 2.80 3.26 
| | fit Se | 
| | # — wa 018 o.1g || \RHBE/ |g = 3.96 6.06 


* EA RIOC oR 4 AICO 


DMA BETE D < , WE LIMAMED 1~2% LECH), BAC LOTR MSOOSAEE DMO 
CRESZLLE DOK. MPI KOT ARMS ic RAAT DONE EE RE UC EO sh 
FRCIED BD bhL6NS. 

ESSAY BANK HS CARRY 2 MAINE I SA, LAD HANNE Pee Beha AS LT 
OW FANS SIE ZHU: CUD DEAD GIL WO ABUSE CSE TE EU 
CHOPPED ONEDOICD 6, PIA EOCHROWNK ANE L, CORI IK Kk 
SHOPS ARK 

PARLE OB aD ULSD BHP Ze BNO Te D te FURL AS A rusih CE DCI 
LAE HE CHAR ICD BO GBR ARI COP 2~3 IES ei 
HORS DCH Sr CHLALDENNC Te B Spirodela [3.2 DGUN & OTE AMO EM TT 
57 Epes a, Lemna ClieWNHECD 2 6, MRE RSS 6 SEIN 7 4 CH 

PJ CHEISHICAT, ESOP RHOTMEBINS UKE Ere y b CUBE ESMOND 
(ADO ECD SE ICU. BMPR OMR In A CRBeb Lio N77 4 Y BE 
ZO) EK 45 SOLO PALE e WES BVI Y BRO 

ePIC MRC PELE & BNE ECA RET NH Lie ZOUK Lemna ih 
CMO! 2.91x10-2 mg (NO'-N CHI) CHT, PATS PGE CR 2.31 x10 
mg (NO’s-N), @ileClk 2.87x 10-2 mg (NO'-N) CHEIMUED HAW  E BBD 6A 


480 it om 2 2 Ze 8 65 HB MH 769-770 S a 27 ee 7—8 A 


pre Lo LIBINUAL & SUMS WURDE A DAIS TD CBIOD EF 5 BEDS BM 
&, ICMR SN DieH Lemna bE ze UY SHPNS RI e MAS, TAATRDGE IT OTD, 
SIUC TIL PORES Me 29.82 x 10-2 mg (NO’s-N), se 7CLR GW: 8.94 x 10-2 mg (NON), 
sexi 10.98x10-2mg (NO-N) CHAD MAE WO WLLC&, MIGROUEIZE PP DHA 
FW IUET SL RID Ico 

Eee IO COLD AACA 2 BRST 2 LORIE LI) COR AS 3 RICANS o 

KOREICILILO Oe EO ECB BSDHLE KOTHPE MM StrSHAEBS. © 
PUSHER KOT HMO RIG RU EID D BC EASE DEMS o 


& th Mm wa 
Spirodela KU: Lemna OwaiiitRE TIN D SOMA AR Lio & Oitihe O54 Kl 
ARS o 


4 2 
wise 8 i | Ea He 
hein Anges [NO’2}-N (10-2mg) || Aff [NON JNO’2|-N (10-2mg) 
HS ”: —| 4h ~dmg)| tae 
(10-2mg) fr ni (10-2mg) | aj ni 
| Mm | «(012 | —007 | —0.09 | sg) ft wm Hk | 0.03 0 0 
S| oe | 2.80 0.75 0.65 |S2 5] + 2.80 0.38 0.38 
Sia | NOx 0) (2.42) 0.19 0.19 SES) NO’ Ey (1.02) 0.28 0.28 
S| ot = 0 87 0.75 |e) at ae 0.66 0.66 
ia & eS EL Fe ee ee af ms 4 = a" = ee PAS oe eee 
QM tk) 017 SO172 |e onG fi 9 tk | 0.31 01421, 0.08 
SX | o | 2.80 1.12 0.98 ye He | 2.80 0.93 0.75 
au NO’; x 0| (11.66) 0.18 018 | ME] Nox} (0.90) 0 0 
a al — saci 1.06 at — 1.07 0.69 


* (A LGEM ALA NO’3 Biko 


THAAD 2 TOL INI ROLE 3 BSDHLCOCKEHDHSOBR®. 1) LBB, HERE 
BPA EOC MARE TEO Gt SI SED DS PRI! CB APR SARE RED GH 
Os 


FYEIVIB 
Spirodela KU! Lemna % JW COBRA BT ve = OUI HIE LIS TO 
RR EITS ROW 6 RICA, 
HA Y= OMRAIIE OCRADW ENCE Yds | TIED PELE ENS KOT MEDD 


SO, RSET HMO TSG tt SREP ¢ Fey belts 2 WoT ZIT ~* aK OWH 
RIMES SLUM Birk, 


*Hansteen@? it Lemna minor 1-7 ye = vi, 7 3 FEL POKILINE ER, MERCH RA  % 
CLEGEW Le, 


'T 
f 
We) lt 


Rd 
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8 5 HR 
nota | | goo WM Stee te (10-2 mg) 
4 0-2 mg re a a ae 
ieee mg) uy a 
| few fk 1.96 —0.74 0 
| [NH/g)-N Vi HE | 5.60 2.42 1:12 
| pcg | at | _ 1.68 hee 
(ABR) | [NO’3] ei in fe | 2.42 0.18 0:18 
+ 
[NC/sI-NJ SF HE | 0.12 LOSS: 
| | 2.06 — 0.66 A) 10 
[NH’,4-N i We 5.60 3.36 1.50 
|  Spirodela | at | — 2.70 1.40 
CEBIRAD) | [NO/s-N ts iy tk 11.66 0.10 0.10 
| + . 
| [NO‘%I-NJ oF oe 0.18 = 0:60" rl as 20,60 
fe) th 1.78 He 34 «ho 158 
. | [NH4EN \ He 5.60 4.30 2.98 
aes | #t - 1.96 1.40 
BENK [NO/sI-N ) fa 49 fk 1.02 0.32 0.38 
| a 
| [NOWI-NJS Hf 0.29 0.03 —0.03 
hi i tk 3.18 0.18 —0.38 
(NH/4]-N tn m | 5.60 1.68 112 
id re @ | — 1.86 0.74 
[NO/3]-N i tty tk | 0.90 0.17 0.17 
+ 
(NO’zI- -N a He | 0.18 0.07 0.10 
SS 6 He 
] ce | eR are ae (10-2 mg) 
itciner one 
: 3 if 
fot ti i tk 2.33 0.10 =().28 
[NH/4]-N be 3 5.60 2.42 1.22 
Spirodela at — 2.52 0.94 
CALE ID) [NO/3-N Me iy tk 4.76 0.28 0.28 
+ 
[NO/]-N) oF 0.13 —001 —001 
He tt 2.42 —0.94 —1.30 
[NH/4]-N \ We 5.60 2.98 1.63 
Lemna at —_ 2.04 0.33 
Ci NX) [NO/3]-N fi 0.56 0.10 0.18 
+ 
[NO/]-N/ SOK 0.24 0.07 0.13 
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192 ti 40 Sh Rt Ze $8 65 B & 769-770 B A 27 4B 7-8 A 


A Ett O x | 


HOD CO) 32 (AEH © OD HAREETE DUM AA CPLHE S SC ED IMGH, HERME 
HEMP D HAL yds wR AE UNESESRIS KO CHHELSHNSEBATC, wie TD Bate 
KOU SIS LAMAR TNE AINCS ZOCHOML Bodh, SAREE DOT 
KOCHI SNSrILG, HaRCEOTCHH SHR AZRROMS CHV MP tEMbons,. Fv 
ESV OPED KLOTLSINSZOK, FH27 7/7, HAASOSRCAW 6H, MULT 
RAR D Hi KOT MES SMALL SLEOL MDS, Mothes® (= kKHSMRMARKE 
EER Wid HO Z DO Mie PLMES BD, Paech i= } EK COMMITEE TIAIE QR AT DB 
SED MES CLC EOCHAURD (UE S 11S, StreetCY (LEAD BAR ANT OW TO 
ride PC AR EV ISP bE RD SD, AEM T 2 7 Ee ATFEL SS Lilt Tc, 

RAR RIL T ~FSVOPRCAS SKDBBPHA RIE | OU BRE oes Sl te tA 
SSLETNUE. CHEODRReXEPCHIBAL, BRYAzHCHIBALOMCECHRYS SZC 
SAILEDNLADOMEROLMBETHON, MWR ROURKE AR, HALE 
PRANL BAR AHH U MESURE IU Cillilkc SBA LK SRW AR es t OK 20 ANE L 
Teo WARIS BES URRSES Vi CCAR MLK, CH OOK FOCI eK i 6, 2 
DPV KOT MMIC RDS SC LIER, Lemna Ir TAMORIRS H 10.92 x 
10 mg (NO’3-N),. 28H RUSS WANES Sie lk SHSH 2.55 x 10-2 mg (NO’s-N) & 
OF 4.72x10-2 mg (NO’-N) CHOK, MSBRY AGRO ZDOK, LMI vrtariro 
WY CILMO Bt 2.34x10-2 mg (NHN), SHPROBKY ARCA SWHHRESENEH 252x 
102mg (NH'4-N), RUS 0.94x-2mg (NH’-N) CH AHOPDLD ove, 


7: a | oe ae 7) 
Wah CHigs D4 ¢ SEKER eK Lemna #2 AOTRR UK GET), ZOOM CK 


sielaets aie B46, HORSE Te ¢, URI IA RW A k SIAAO 8 BZ WC 
a 7 8 
Gao iS# S tte ht (10-2 mg) 
3 Wi om) 
(10-2 mg) WH] wk 
fit 4 fax 11.26 —0.94 ae 74 
if fit Se ue 11.20 112 0.94 
a aS 0.18 0.20 
ha Wn fas 0.10 0 0 
a Tit fe Be Ye 2.80 0.€6 0.66 
iil — 0.66 0.66 
Ka FD fa Dee 2.04 2.04 
he eee ye Hk 5.60 3 86 3.84 
at — 5.90 5.88 
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Do AWE CHIE LICL OIL Cs 4, RHOADS Oo wAOMM< Spiro- 
dela (2#c Ale cas < LROREC De (moo Leia Lemna (ie Tie Rare 
HSU & He SoH TCE HERS LZ ONE PCIRHIRU BRR LE 

REAVER MOT ~ ta OPERAS CNSPKOVAAEYOKS ; Mt b PSE LC 
HU ST ve a7 OWA 188x10-2mg (NH’-N), eH 0.94x10- mg (NHN) C 
BY, SPRUE H aA SATIS eHNCr 2.04x 10 mg (NH'-N) &O¥ 1.12 x 10-2 
mg (NHN) CHDTCLH SOMME EAYMNER TRAE CA LIMETBHOK.S 


Se 

Spirodela Bt¥ Lemna STH ONCE, 7 vt SV BOMBRCIN SEOWEE bj 

PEI RDS DESEO MAICAT EDESD BD HED DEBE, RI WOH BAMOT 

KERR Goi, HILAL OLUM ET SMO 8D LEO, Me My GHEE ad UTHE 

EWE OS PADUA SEE LK. SRR 1g SOM, Weelania 
LIIRRIC L, HER EM EIS DCM NK. CORRO- M2 8 RICANS o 


Vite Be 


g 8 
rae [NO/3]-N ¥ijG 2 tz [NO’3-N (10~2 mg) 
(10-2mg) | 

: BB Wy 
| ha 1 35.94 18.20 21.00 
eo He 11.20 4.74 4.72 
at _ 22.94 25.72 
fa 9 fk 44.80 9.34 21.28 
ae | 11.20 2.98 2.34 
#t ~ 12.32 23.62 


ED REA TC HMMS So EDL SNK Wi ffi OD itt TESA HAIR 
SHO DS HD MNO DAM DEW SAIC S NVC MAHITLO Ae, (2) HAE A OF MAMIE OD | 
ek OG AIS DUHDVYPOK. MORI Linask a > Pp CHREETED ML SVG C . 


(SBN T BEHED TB TE 


Spirodela Us Lemna \aiS Tle hHIS 7 ~ = ¥ WHR DM, COPED 
pale srvicat, 2) AOD FBT G7 EAI DIEM OREO, ADO 
CHO Et & OHI PRICIBHNC as 6 LOM DS UDOT. 
SLE INOSMINE kOTHR SSID EMDN So HEY YEA EHS Ut BD ESE ANS 
35 hts. 7 ven OReO-eeLS mOK. tvt, ny n7 
Ji 2, EEC DO TCHO Few TB7 Vv tH Ms 
-$, RECROTIEE D CRIRCREND 7 vt=¥ DIUMYS Sx & wy 
OM OKAENLN@ Lemna “e300 Bea 


SIRT vy a= DEO Hikes 


Me Cy PEE Fe AWC ik UTS iti 
HVPIAIA EL OTIODS, MEME ke fore SA 
Ddbte, KV, bw he 
Set UIE MERE O bbe. 


BUDS ¢ ron ae 


184 ht ME Sh 9% 65 & MB 769-770 & mA 27 48 7-8 A 


iB . 


(1) Spirodela polyrhiza J&ts Lemna valdiviana Opp LT & ORO XV * OF5 
We Ae WC, SARGNC HSU SABE, HEAR MO 7 ~ t= OPRICWS SHOR Ae ARLES 
(2) Spirodela KU Lemna \= iS CAMA TCD ICE FOL ELHD, HI KOCH 
ee? wai ewe 
CATE HORSE DOL KOT MW SNHALTEMWACHOR, 3) 7 ve=VOPRE 
Spirodela RU! Lemna (2TH EOTMES NK. FY VIERTAA CRC » = 
XOGUBAOOAR EH, MOTHMOSRK DRL HINT SLEBBOIR, (4) MAIKO 
HEITUILICNT KOTMA MLS RNS]|D, AAOMRAEBS OBA COBRA Lik WNT KS 
LEDHotc, (5) MPRMTIAMIMUCIR RISES, Rds A ANC IO THA 
ESSILICKOCMMS NOM, 7 ves VIM CORP CMCMMM Strike. (6) H 
Wb UY. Lemna eS CISA ICD EE HY ¢, OL, WORM R OBE AIK OMAARFO 
Ohi 6B Po, Ub UEHHAe wii LESLIE SOK, WWRERUT yt 
SVR W LLOMMLEROD, MORN ROBEM 2 DIE (LRG OBS & Ie 
DENK. (7) LEO ND 6 REG AN eee TYLE=AVOPRICWT SHO Veet 

HECK (, LARC EOTHMADORATED HSE SI EICE SIROVRS CHOOT, Eile 

LOCH TCIM Sh, 7 rear OWRARMESANSZLOL BDH. 

© DUFFLE UC TEE 2 WOT RANBIR 6 PBC LET hts ATE lk SAREE 
DWARORINK KOK LOCHS— 


Resumé 


Nitrate, nitrite or ammonium salt was supplied to Spzvodela polyrhiza and Lemna 
valdiviana which previously had been cultivated aseptically. They were placed 
partially in the light and darkness for an hour at 25°C, and then the consumed 
amounts of these nitrogen sources were measured. In some experiments leaves of 
Dahlia were also used. 

In Spirodela and Lemna the nirate reduction was not influenced by the light in 
some Cases, but it was inhibited tolerably in the other cases. These differences seém 
to be related with the nutritional condition in the plant bodies. In Dahlia such 
effect of the light was more remarkable. The consumption of ammonia was accel- 
erated clearly by the light in Lemna and Spirodela. In Dahlia either consumption 
of ammonia in a small amount was recognizable or it accumulated more than their 
initial content, so far as the present method permited floating leaves on the surface 
of the test solutions. The nitrite reduction was accelerated by the light. If the 
content of the nitrate in the plant bodies was large, this relation, however, did not 
clearly appear. The nitrate reduction was accelerated by the imhibition of the liquid 


in the plant bodies, or in the anaerobiontic condition in the nitrogen gas, but the 


nie 
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ammonium consumption was retarded by the same treatments. In the etiolated 
Lemna plants the nitrate reduction was weak and no influence of the light, but the 
effect of the imbibition and the anaerobiontic condition appeared. 

From the facts mentioned above, it is considered that the effect of the light on 
the consumption of nitrate and ammonia seemed not to be direct. The light may 
be regarded to rather increases the partial pressure of oxygen in the tissues as the | 
result of photosynthesis and this is able to be beneficial to the consumption of am- 


monia, but to act unfaborablly to the nitrate reduction. 
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Susumu NAGAI: On the effect of stomata in the transpiration of sweet potato leaf. 


FILO APPZ OME EHH LOUMNC, OF) URW MRe MCL, BIO 
BARMCD So LD LIRKOMOMBICBO TK, TOME L SILOMS t OMCHTFOU 
AgN 2S Bip 6%1S06 
A. SILOARETOBSEA MENIAIMNCHLA CAREC S. SILOM ABS, DAS 
REE LOA OPEORICOWTLENESD, 1mm 4) OSGLKISH1L HOM) CHS. HK 


Table 1. Number of stomata per mm2 on various leaves. 


Leaf No. By | By | Bs | B, Be | Be 


Bo | Bis 
Upper 199 | 142 | 70 | 42 39 41 38 40 
Lower 332 | 286 | 208 | 130 120 124 | 120 120 


PSEA, TKR PGA & fe) CSEHENS EOFS Bio WRON CUS AHIRIEIS— NE 
Oo Wee EAICHHES BO t BbivS Bis Cit, FLMORS 1954 SILO FHS _LG 
C 11344, FMC 10.5 £%S_ MOM) SAI BRR. 

PHFLEEO ME lh Stalfelt? OGYAT V2 KOH ve Twi BF 20 MOAIli% Lor, 
WETS 4 TOMO, ANODECMAA OSILIE ESB DBE Lw2, Bo WRC 
EEK POTHHS 5. —-H-HPFOUCWOT, Tottingham WWCAPFLTMOWTY%O, B 
Pgh OUTS FERMI AN UTHINE UKE OW TE SILOMA RAT, LOMB MAH2HIC 
AUED, MOE KATE (MBI) CIES TEER SME ACESS, EFSUTLIOERSE 
HW DUS, HC AGSHOD, Ja MZ BRP AEM OC CA RILOH SD WE SHEO 
LEXRATEOLEDNS. MOMECA, MORVILOMMIARTH YD, 4HOROMKECEK 
Ha BILAS So KSC TOS LOR, WANS 7 4 - Cists 5 DIRE MOR AICANS 
DIU, BOAHMEOERCATSD, WY MUC TIE 54TH UOT LES 6 UYU 4 je 
LLFOLOCRCHAR Bt, CHGS L BUTE ONS, 

B BRERA HAOWSCHWT, SILOM SOAS ORAL MIBeiBE CT, y/cm2 
sec.) &, RGRAB HR ep IT SIA (Tr) BARS, TLHEOMMAUE(s HyBsla. lb, 2D 
ChELDCHSBH, O45 SEAT NE AIAKOREBA CHS, 


+ ABET AAERET AE 
** ALLE SH 2cm HMOTEMVLYV, RKREAYL OF CMRF 3, 
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Table 2. Daily fluctuation of stomatal aperture in pot- and water culture. 


Pot culture Water culture 


Upper Lower | Upper Lower ; 
Time Pisertire | Time Aperture) Time | Aperture Time _ Aperture 
etatcah aeL.0ie |e 7.48 n 6m TSG He LOE aT ooe omm 
8.40 22 |. 846 | 11 | 850 132 aero | 1.0 
9.40 | Zak | 9.45 | 10 . R 9.48 | 1.6 | 9.52 a 14 
10.40 27. i 10.43 ihe: 1.8 C4 10.47 | 2.0 7) 10,50" | = 19 
tay nh oo oa) aias | “13. Tia 19s ee is0 | aa 
12.48 ; i ae: 12.53 ad 12 12.56 1.6 13.00 14 
13.40 i Tg | 13.47 iby a 13.50 | wtf | 1353 | 13 
pn elgiies 4 Widase (hae h staae 2a cll 1as0, J) Maas 
“ine | 10 | ase | oa | ass | 04 | 1800 | 03° | 


Aperture: in pv. 


a WDM LIMOMSBA Povey SFr ALOT, DHRITS ACEH 5 PPL 
ANC D RICH EID, TE UCM S 6 LBS ROMS hh dO WFSiMBE DAB L, 
2 OMBE KI LINED, TOBA CUBED FUT (9 HDOUMBED SWE SE 
(EF OREDUDS 6, FRE DA OTHATS 5 UR BAIL OW U 2 EL, BIFLEE, SLO kA 
BUEN GIMEF UT SHS OMETMAT, Stalfelt? Ov 5 HIS LATED ioe 
132LOL BDH, AHR RKICKLOTH (Beth onko 


Table 3. Transpiration of excised leaf after cutting : 
Each measurement was finished within 15 seconds. 


| Time after cutting (minutes). Stomatal 

Sample | - — - = aperture at the 
Neer Ars 2 3 4 5 6 7 | beginning (1). 

i 4.7 4.7 au 242, 1.0 0.5 6.3 

Ta a = 1 mae —— = = = = = = 

| 2 | UF lef ey, 7 ibe 3.0 iia) Al 

3 1.0 ey 1.3 dl 1.0 Tepe 
4 | 0.9 bye} 0.4 0.4 0.5 2.1 


T: Intensity of transpiration in y per cm? sec. 
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b %F7 FH A BO SKPOMELMUCLO®, Pb 48 TK ts OK BONS 
Pio, KLARA TS. T th ep PAEOTERKUTASS, HEOT T, ddrez D 
EDS ZS VEY IOMBISUEDU ES Sls UMMA ET CRUOR, 7 F 7 FRE X 
RAE L OBIS, KILPARE HED & & ORFF KHL OMMRICIENTHOTWS. Hid 
KEI) 


Table 4, Cuticular transpiration of water-cultured leaves under various atmospheric 


conditions of dark room. Stomata, completely closed. 


Sample 7/4 here ge EEN ge | Re ss | eee 
| A il 0.172 0.147 ~ i@9 2.8 1.20 
A ie 0.172 0144 196 | 2.9 1.22 
Oa aes: 0.141 0.128 204 | 2.5 Eoin 
‘a. ae a re a ee 0035 321 58 3.84 
Bites. 2 0.123 0.114 206 24 167 = 
Cr Saadaordtaote 0.039 31.7 5.4 3.56 
D 1 9124 0.055 528) |e eaaT sodas eee 
ee 2 0.139 0.039. 29.6 6.0 ie ase 
Diy 3 0.155 0.040 30.0 6.5 380 
E rae 0.194 iF oloazvik | Yeas ne. aay Ayah revs aabee 
eile. 2 ] 0213 0.061 | 29.6 | Hehe ee 3.52. oe 
eral Cee ora | oo | 300 |. 65 i ee 380 


T: Intensity of transp. in y per cm2. sec. Tr: Quotient T/Ko. ¢: Air temperature 
in °C. At: Depression of wet bulb thermometer. 


C EOE FMOMEOLLR 3-Sxr > MUTE Livingston) MEME No. 2 } No.3 @ 
Heiss SES SHEN OD) lb, bi de) 2 FR G1) OMRON t1/tu (=p) % 
BOT, MM OMRBOIML Lito COBB IK aor PARI OW TE DNS HA 
KAR S 11S 0 tk 46-174 PCH. HET ADK EC. MOMBOWRMW LE UT By 
DIX EOKD, COMRAMCBOS PD OMCHS,. WERCBOKSILOMsxeAZL, z 
ORS Li EFA RO 6 AL 10 AECL Zo p EBIFLLEK DB DBBR SO9 
0.49-10 CHOOT, COMA CED EPROAKSW. SRM ZH eR 
WSC EGHRE DOR, MUS TALWOMRKAK b- var Nor ati —KHtow 
Mw 2 IT ORT, UL ICEL 14-15 HROMNC BEANIE EL, Rb UBAKL YE 
GRIMM TAS (PMC edo yor, 

D 2R KOMMC k SHROMW(A p PILSILCEROT, BRIBY 2KiL DARE 
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Fluctuation of p in relation to stomatal opening under normal field conditions on 
July 6th, —O—; and July 10th, —x—. 


BWEDELDMT STL LBHMKE 5 THS. ALCON By ORC wT, aL ke 1 mm? 
“4 ) Fi 120, biti 40, FLOSS CL) SME 19.5 w, RILOPL RE Cd) OPC 70.5p 


Dseic, tx OWALBE (BD eeu sew (m= PE") b, dim (=n) LIRHSRO 


PICS SALMO Seybold? OAR rts, FLD 6 OMB nO RSL 
FICE LIS CILIA BOI AK k SBMA TS EOS o FMC 4y tw T n=6 Io 
eSe, LGC 14 CEE n=68 CHS. KVACAYLEDS OD, MINT Siew 
WMORLEDA CRHACAMTSE TOL, FHOBRSILD SOM CGA WT D1 et 
DBDo BHFLBEOMA LINC AILOMEDHAT BREE Pp BML LT <0 WASH 
Wl, FENCE SWRDUE FLD SE p WAAC DSF SM 6, LOW) OM aw CRIA 
BHESLWILLD DMS. MPT AIWA7 ERO 6 A 16S LANE HlDnS Pp OW) 


Table 5. Variation of m and n in relation to stomatal aperture. 


Aperture 06. | 1 Ws 2 3 ar 4 6 I 8 10 : 2 14 
m 10.1 10.2 10.7 12 * 7 12.7 13.7 | 14.7 | 157 “16.7 
Upper 11.3 ie, 10.6 10.1 : 97 | 89° ‘ 82 ; tel a 7.2 6.8 

i Lower | = 7.0 6.9 6.6 ; 6.3 eoe a : ee 4.8 4.5 4.3 


Aperture: in ». m: mean pore diameter in vy. ™: mean pore PRS Hy 
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SSS SBUALWEA 3.5-4 eG, Fics DS n=6 LY, SHLUMMOARE LK -RT So — 
SMILED READ & BIC _bMC 30 S RILOWIR Dw EMALTCS Zotk, P RHA 2A 
SECH SR, KUNEMILEAAKLTACRVOK p ZABLTWS. CHEMIE OX 
FLO MELDULE Lid COSD, WIA FMT IU SID AGLLUTLO BRE LOT ABUT 
BDO DEMME, WONT UTE MBC W UTRILD AEN CH, RENCE Pa se 4-10 
OLB p Ak) OLMeRUTI YD, RHOBACSOTWS LBDNGZ. 

eS ts 0 SAK RORILOW FLOW CHE UKM LDANTHASL, Be 
A TRSED Te DAT QTE DME UCHR EINE EK DPT C2, OMSK MBHLEKO 
 BAEDEOSPY CHS. MOHAVE BOSRILE Pp OMAGH, 10 FAIERILES 
PIO OK pRLEDaRO NS (RIMM FA TWO So PAFLEED 4 WP CRONE 
p GALE CTUOZLAWA, ZOMABALED EMER DDSws LEO RCECONE 
BRL LBRO D, LOIS NSE OIIEOKAIATC, CNDBERO MIL OMB 
KER MES EGR ONS MSE, Bakes AE CHEB OD BEIT UT 650-710%, 
14 nese es Wa ¢ JE Lc & BCI 470-500% BAT, PY SWAIKAMRNBOMALA 5 
CBRE, KSEOKEROMNMOS SLES ERRZDIE4REHS. RMAC KNET A 16 
ArictieE DEIWEUTHPARELEADOED, 6AKKENDREDOK, CHEOADMOS, Bi 
ON aE ENED 7k 7)- MD RIG BAC IRE SIS LLU So 

SMB L OF 7 vise MMM OW TCKA Ts, Te, Ce (REM, 6 AFH RD), BR 
Bre TLTSL 


TeeeAT NT in oe a hes teen 1°) p= te eT 


Ts Dom O OLS Tou=Tet, p=l CHS, Tce (RK Ts CHSTEO (sl h3w, 
Ts DYBKST B & MFLMOR EO MAS >, Te BECP PFTSLBAGNS]|MG pla 
i 2) KYSBACNSEDE TMo.u/Tsr PREC RTS. RAN Ts avceSL 
Teu/Tet=1 DROS DITCKZOCBHOT, PIGS Teu/Ts1 & Tou/Te.t ORE BED 
Anpd O86 (2A 6 A 17 EIR SLES UDO CHAFLEED 0.6 w ATID, p DZHTIAK 
ULTLEHO( ACH45, MILSLORDDGBORMK KFUWOVE #RIET OW 0.64 py 
OGRA CH CHES INS 6 

Stalfelt® 2° FRO SILO DH SMICOW THUMB RULEMAE LW LOCH SR, LO 
HET) BERANE OW TE, COCO PD GRU UT, BHFLEEL p OPS ehpL 
UTRILD WR 2 MSOBE EF CRISS CLS RSL BDNS™, KKULHAERS 
HAO TED TC, BS OMMIDTROTWSo— 


HE DVS AEE HBS RHE MEK IS AHO PENS IE ¢ tstLe EIS, wae 
PAPEL OPILLLO TED 2 VEO I LOCHS, 
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Summary 


Some attempts were made on the sweet potato leaf to see the quantitative rela- 
tion between transpiration and stomatal opening. Transpiration from the upper 
surface of the leaf (Ju) was compared with that from the lower surface (77) by 
the cobalt paper method. The ratio (p) of Ty to 77 fluctuates from 0.49 to 1.0 in 
close relation to stomatal opening. 

When the stomata open widely, p may represent more nearly the ratio of 
stomatal transpiration of upper surface to lower as cuticular transpiration is lowered 
in this case. Provided that stomata of both surfaces behave equally, p should 
decrease as stomatal transpiration increases due to widening of the aperture. When 
further opening does not bring about so much increase in the transpiration as before, 
Pp may begin to increase inversely. Thus the stomatal aperture 4, which was 
observed at the minimum of p, seems to be the limit above which the change ,of 
stomatal aperture has less influence on the transpiration of the sweet potato leaf. 
When stomatal transpiration becomes extremely lowered, p may imcrease to approach 
1. And it is found that 0.6m is the limit below which the stomatal aperture have 
little effect on the transpiration. 

The above mentioned role of stomata in transpiration may hold good only when 
the water content is sufficient, for p appeared lower than to be expected when the 


leaf wilted in the afternoon. 


x far 
la) #5 H, aPRpoR 11 AFR H 6: 1811, 1938. 1b) Le) ATV eae 
1939. 2) —___, M3 LMHL Ole WB 8:1, 1940, 3) Aw, MTA Hk, }ZEeE MI OPK 


AVE ORE ESE O BVAPL MELE L OBSLR AUHE 62: 146, 1949. 4) Livingston, B.E., Foliar transpiring 
power: Its estimation by means of standardized hygrometric paper slips. Bot. Mag. Tokyo 51: 
407, 1937. 5) Seybold, A. Die pflanzliche Transpiration. Ergebn. Biol. 5: 29, 1929. 6) Stalfelt, 
M.G., Neuere Methoden zur Ermittelung des Offnungszustandes der Stomata. Handb. Biol. Arbeit- 
smeth. Abt. XI Teil. 4, 1929. 7) -———, Die Abhangigkeit der Spaltoffnungsreaktionen von der 
Wasserbilanz. Planta 8: 287, 1929. 8) — .., Der stomatare Regulator in der pflanzlichen 
Transpiration. ibid. 17: 22, 1932. 
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Asazi INADA: The meiotic chromosome spirals of Tvadescantia 
paludosa (n=6). (A preliminary note.) 


AFP VAZAY Oa PRM PEMA BB UT(a, Nebel (C32, ’37), Kuwada (35, ’38), 
Toyohuku (’38, 39) TO{MORUED DS. tna, AMAA —-TAPWO— Mh #eEatk, — 
(i ef Zh DO He fA IR eG 2 I Do, COULOMB BALTOS. PROM 
Beat 2 Tradescantia paludosa (n=6) Clt, pRRB— AH PUA CA BS DO 1M 4 fa RD id 
FIKSICEOCHS TID, PHA TA TC KOTI MH GK LE ROT 2BS, —fE 
PUKE ROTO SEALY. ZOHT, PHRAMAT A+ RAT SHIKOME ACI 
L, BRASIL UT, ATA TRALEE BREA C1, I eb IV) t, +7 xv RRS 
SRetekh GS1N, I t UD OWN dD, BRODM RAN tO, THELIA BSR Re 
(BIC 0 

TEED EAM 42 7 OD OI, KCL 0.28 = wig RINT 45 PRTMLEL, AAR — 2 > CBs Ue 
Hate k OTE BTIOK. 

BRR — MAB OARE BOTW S 1H t, PIN Meee a ¢ tr 10 AM bs 
Aa ROM HEH INDO TOM LOK. WTAE LIC ABO MED ale, B51 
Din < C, PARRO 5S 1) haetaho—- MAAK be S LAME DO, (2) AMEE 
Meta tk ey < CAME DBoNKEOTHS. R RHEE, L ALB, - ABR, - OK 
Vink TA BROT, 

Ais 7A + BAT SPSKOMAA, FESE & 


IR, A ONRUEKIC DU, tOBOBOOR BLA RE RO Mie RE 
(RRC LUCK OMEA MOMS, H2ROE mee | BRR leew 
> CHA. CL) (2) et 
COMPRA eS, BCH 1 Moat & St, RRA ST 6 eae 8 G 
Bet re cee Ce bE a TE oe R-L 7 1 18 17.0 
JACTHBAST SHOM (H1N, 1 & WD) cdvT, : 
YuafkwpEH WM LADL, 5-4 ROM. CHZ~ PS a eS eae aes 
WPL RORA Ik, ABU CIEK 20D#AK Bro | 120 22 34 | 34.0 
PHY, Wwe & WOR LICH ASLO?L, x2 = 0.352 


AERO LONMVYRAIO 2 BAD, WDD SOT 


* APRN SCUBA AOE RIC k BROIL OPE RAT BORG) O—-BMERT’ OCHS, 
PE ALIN RAS BZ BB Ae BB BSE 
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$2 iM AAAe Hike 3 3H 47 KO RaK 
2h 8 ABI OE HE Bi > WHE 
Rat |) BHR | MEHR | es | CR Be 7 te we 

R-R 19 ry eee Renee IS @ 12 13.5 

R-L 63 54 R---L 24 27.0 

Peis 26 Patt | L---L 18 LHS) 

at 108 108 | # 54 54.0 

x2=3.87 x2=2.0 


4 5 TASTER T 
1 MIRO tho hERRM Hh IIL, UL, IV BAR AV ERTS 


Ze te PIU We hE 
LEE KO SB, TX. AKA T AS, 
K AAR RDS. ae & RR ise bab = =} 
eek ee lt al ed Le KS LY. HE) 5 43 | 6 | 54 
SEER SE cis Se Shalt aoe tet ir Sa fe 


YES L-CH BS (Waddington ’39) COPBWC IWC, MAE AO MDED YE BAKO Ihe 
ZLB CRIT A CBS EBD MOE (HL). LOMA KD, ar ties 
DMRS SEI. DRAIN UCRR STINE 6 6 REAOAMBIT IC LOTEFS 
LOCHEWCLEARTO 

KM TK ~ RASS MI MAGAS, WA DMAAERICD UT, Whe WO e 
Ope eS L, WPL BAMBI RIOTS EBA TINE LCBO ED LA 
2 G2H#), *7 KT RHSEVHMOM CH1H,1 & IV) ee, 4: ¢ Brice EO TO 
ZkeICHLONS H3H). 474+ eRATZMOM HIME Il) Omeepens arte, 
OM a lcmTk a, Ay+ 77% ~ Ober Ciieze to UCWOSMACD EMIMICBAW 
(85 4 Bo 

- DESK ATA + RAT ORD, COX TA <OMA Cee be A In Owibe 7 AU Tw 
Zzxtt, Matsuura (41) pris Cap hkoana UTS Trillium ORG TK + 72% 


Gh EPL Ore 
se ; AK LAY NAD 
ne Coe orminyd 
G ie 
SOG b 


4 2 a, KHL TAX EAT SMRAOMREL, 6, PAL T AEBS S PRAM REM, 
r (t##e2, 1 4HeSe, K rene tK, TX. kane 7 A ~, LX. ADE T RTE 
FMt. xca.1400 
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IBA RC MRENE CIDER CHS. CODE, AFH FIV AZAHY CRP DAD 
SSHELTOZLE ERRELT, MRS SWRCHS— IMEF TATE SMART, DH 
RL ZO ITA -SOWC, H2M FIRTH ICRA MOWeEOUTWSC El, £ 
TO AWS TK ~~ BAGH SZ YLAABO WERE L ERIC, WPL O Bee BA OF BD DIT 
ZtLDCHS._ 

AIS REPO K DY, MENS RABIRAISFEE KDR EDCHS. AEH 
coer OMULIBLEG 2 2 URC, UTBEMEIE AEF Sd Lic LAR AREEC Rt 
BLAS. 


Summary 


The spiral structures of univalents and rod-shaped bivalents were studied in 
Tradescantia paludosa (n=6). In univalents the directions of spirals of the arms 
are independent across the kinetochore. The spiral structures of rod-shaped bivalent 
are somewhat different from that of the univalents. The directions of spirals in 
free arms distal to kinetochores are independent of each other, but arms forming a 


terminal chiasma are coiled in compensating directions. 


3C fk 
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Koji YANO: On the chromosomes in some mosses Vl. 


6 REO RE (1951) HES, Brrclo 5 B11 ey 1S MORENO OWT JRAEWIOIE 2 FO 
tg PALL NAEO SB Rhytidiadelphus BI hE CRS BAEIAO Hy Ms (ADSL GIVICD 
C, DFERSOHREOW THES So 

BIRACIWO & Hvis 15 MON SIE TN FOMEWL HS LRAT CHS. Mile 
TAC HSA HLL AME CHS, WICANR A ree Tr COREL. & OW 
Yelk Tjio & Levan (1950) ROR eH WHR DS 6 Vio 


l. Rhytidiadelphus BICR>NSRZERERROWM 
$e OWIE Lic Rhytidiadelphus 2, 2 FOYER t DBBEKO in ¢ CH So ES 


Rhy. triquetrus n= 6 =V(H)4+2V4+J4+l4+m(h) Fig. 4 
Rhy. calvescens n=—10=V(H)+4V+2J +2l+ m(h) Fig. 8 


Yufatkeleaeo n=6, EK n=10 CHKEMBOHWCH b RDS EMO PEERBA VR e758 
SH JRL ENEOBM KS S LMS SWHISL ONS. HSMM CSET 
H RU h SENENLMSORL, MICRA LCMACH. Sd, MUO Wi 4ets Ra 
BIKE 4 CHM LEEE 8 CHTTLE CH EDAE OF, [PLO RF jee CARO IBS % LEK TS 
L Figs. 4,8 cmsU< BHENS calvescens | SHRED triquetrus LEEMMD Aetekhe 
QUO DCWS. GEOC calvescens 1d MEH YetutAN BS DUE D CEA CHS ESLS 
~ LBD MILO MAAR 1 He CHE LIS ( OMWORENT SL Grice b DO & A 
CH), H A-BMEIRAT V GF 9 Fe He L 2 OME BOTY, h (SEA DO m 
LE, MISFERTIO EE PCED AM Di thie ABS o 

EL YS ESI Ch ELSA 2 NUD PHBA & (SPEER BL, AEEPSTC TERRA 
ie PEyetatR abe «RCS D, Y= D* i (Marchantia polymorpha, Haupt 
1932. Calobryum rotundifolium, jxtf 1935) Cle EAL (AD AM LITER & LES S 
WOWS LOCH calvescens DEEZ 2% BEIM KO AB OFS VED 6 PEERS EST 
BAM LE DOK BD CEE E tBona. 6 LID SBE DE AA aK 4 OTe MOD ee 
(ICH TE ONS OK, PBA ROS % FERRO Bitte Fp — EEE UC RU BDDC 
ie E; DUES BROMINE EOTH) BDINLEW ERD 


* Hike 


fi to * RE ie 


5 65 4 He 769-770 


#8 1 32 (Table 1) 


gan 27 48 7-8 A 


BEEK 


he PR Ae Hh 
fopeies exainiaed) Chromosome) | (icalties) 
Bryaceae 
Bryum pailescens Schleich. n=10=H+h+8 ee: 
Rhodobryum giganteum (Hook.) Par. n=l11=H-+h-+9 PEE: WR 
Rho. roseum (Weis.) Limpr. n=11=H+h+9 Be OB 
Entodontaceae 
Entodon chloroticus Besch. n=11=H+h+9 eX > Ha A 
E. flacidus Besch. n=11=H+h+9 Be > FEE AL 
Pseudoscleropodium purum Besch. (L.) Fleisch. | n= 7=H+h+5 wee : EW 
Pleurozium Schreberi (Willd.) Mitt. n= 7+H+h+5 fei > 
Hypnaceae 
Hypnum fujiyamae Broth. n=10=H+h+8 De Ge 2 ER IL 
H. plumaeforme Wiis. n=10=H+h+8 Re: BA 
Breidleria pratensis (Koch.) Loesk. n=10=H+h+8 Bik: AREW 
Ptilium crista-castrense (L.) De Not. n=10=H+h+8 iB: ATE 
Rhytidiaceae 
| Rhytidiadelphus triquetrus (L.) Warnst. n= 6 =H+h+4 iE AG 
; ay, . RSL, Bd EL 
Rhy. calvescens (Wils.) Broth. n=10=H+h+8 PE GE : YW AE IAL 
Hylocomiaceae 
Hylocomiastrum pyrenaicum (Spruc.) Fleisch. | n=12=H+h+10 | {§i#2: RW 


Hylocomium proliferum (L.) Lindb. 


n=12=H+h+10 


fis the 2 NT 


Sus 


= 


Figs. 1-8. Rhytidiadelphus JR 2 fi > Ye fh fk L ILA RE RE. 
(Metaphase chromosomes and heteropicnosis of Rhytidiadelphus studied.) 


1,2,3,4. Rhytidiadelphus triquetrus. 


5,6,7,8. Rhy. calvescens. 


x 2500. 
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Figs. 9-34. REDE E D Bete Ms & FU VEG. 
(Metaphase chromosomes and heteropicnosis of mosses studied. ) 


9,10. Bryum pallescens. 11,12. Rhodobryum gigant um. 15,14. Rho. roseum. 156: 
Entodon chloroticus. 17,18. £E. flacidus. 19, 20. Pseudoscleropodium purum. 21,22. Ple- 
urozium Schrebert. 23,24. Hypnum fujiyamae.. 25,26. H. plumaeforme. 27,28. Brei- 


dleria pratensis. 29,30. Ptilium crista-castrense. 31, 32. Hylocomiastrum pyrenaicum 335 


34. Hylocomium proliferum. x 2500. 


Il. €Oth 4 OHMOREA 
He BMS Wn, Wiad Rhytidiaceae otnexts Bryaceae, Entodontaceae, Hypna- 
ceae, Hylocomiaceae ® 4 F} 10 Js 13 Hi® Auta tk DINZs7e Oto CALS OD Yet PRBS IBS & 
DT HHEEDY, PERC KOTRIE-EOMMAL ONS. < FU FWD BIS LAS 1 HM 
He UF BANE b LBA his LNBO 56 Rhodobryum giganteum n=11 Ie FAK, ZW 
(1932), Ptilium crista-castrense n=10 (LEER (1987) DGe see E Ae Fb lee Lt OCHS. 


.198 fi to 2 Re Bh 965 BE $8 769-770 & mam 27 7-8 


2 aenae ¢ ee =O) EG cae OS > LIM, (1% H RO h Pench 
LASOPBAS So H WHC AHEEAEC 2 OBAZD WIM BD 67130 CO H iio 
FRCS BuHlti ABS DS, Ee H ffkoODeClahe (METS. H Bets EO 
= OBS SMBPANC KOCHE CH DIKE KOT -HOMMD HD SENS. MBMSS 
DCAD OA, WD & OCIA BD (EDUC YULAD—iaD BSF &PWST So BAD 
Ait Bryaceae (LT, EKOBAlK Rhytidiaceae KOO 3 PUCK CHE S tric o 

EO in ¢ FEROS LICKER H RO h 2 iPASSD*, ERA ARILMES ¢ 
OAH Che Ef 1941) MORES Caetf 1951, ZF 1951) YHA TCHHENTTWSLCECHOT, 
OD BE Se (LACAN IE ie BEE CHAS ERIC EDAD E OD NOD ERO. 


Resume 


1) 15-species of the mosses were investigated cytologically with special reference 
to the chromosome number and the heterochromosome. ‘The results obtained are 
shown in Figures 1-34 and Table 1. 

2) In every species studied by the present writer, it has been observed that 
the largest (H) and the smallest (h) chromosomes are the heterochromosomes, and 
the number of which was constant in the mosses belonging to the same genus. 
These facts correspond with what was described in the series 1 of the present paper 
and what Tatuno reported on many liverworts (1941) and some mosses (1951). 

3) It is a remarkable fact that while Rhytidiadelphus calvescens has two sets 
of autosomes which are similar in shape to those of Rhy. triquetrus, both species 
have only one set of heterochromosomes consisting of H and h. Their karyotypes 
are as follows. 

Rhytidiadelphus triquetrus n= 6=V(H)+2V+J+4+14 mh) 
Rhy. calvescens n=10=V(H)+4V+2J +214 mh) 
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Yozo IWANAMI: The physiological researches of the pollen [HT]. 
(On the growth of the pollen tube.) 


fi OAMSBRic wet S East) REL OMMPRMUBIe, TEMO/EM, Hic eo th 
EMORLUOWA ERR CORY. URAC ORM CT bDLERRD1LBCHS— 

CG) 7ERMSEOUNESS 7EBMSO hE DMO (CH bN| CLOW TR, BORED oii 
ANEMIC E@ REDS MRS, RARE OKRRL BA SNTOSB, ANEW) (Ltd 
CHRESED So EK K Lilium longiflorum Thunb OFERME INC, FECA Uf 2-4-DOO 
Kk DSC ED CNL UTHO PR eH, LHrd EMG COA FINIUTWSCE 
Rik Sr LP EA. MBBLME 0.0005% O 2-4-D BAUM MRAME CHEST 1D 
48> 5 PS GFIIR ELK EDCHS. BS, TERMEO Femi ¢ CURE RWI O MO dn ¢ SOBA 
GEL, HCA EAMO dn (RE ee EOTWSIL, He callose plugs DIK S 
UCL SOMERAFDNSLLRUOMRA, MARCELO RT T&S TH AD Ke 
MORI AD, EMER SR UBS CEC OWT 2ODARMAR STKo 

(2) PC RAERMEOIGR HEBER (0.29 mol sucrose, 2% Agar) EE CaF URES 
4% 0.33 mol sucrose qi ILES b ALE UC LILLE eR LIES 90 
“2 A\- aS Do (Osmoreglation® AB bwROCWSo) Ce 0.29 mol sucrose 74S 
ESL, ~ OIC BDA? OME OMZERUTO SEE, 0.29 mol LB SAV 
4G, TERME 2 Od ¢ LED Lia DweAvT com DUNNE UT SL So HIE OF 
AETES DUBKIAHOUMER, ii SLOC ROLL, A Ee ik ob icy, IANS _ELEO 
Wi Boe BRLK Ler oBat, (peo Uw SI, SENS aC SUB BO TE 2 
Bi LSE PRE ROR YD ZUTWS EBA SNS 

(3) TERI HO SRI PAI ACH So PAR AY CH kk LSP 
RHE dH ZS, GET MWL L CHES UTE KD UGA HERS 0, BLO ibe 
HITE DEAL, 0.29 mol sucrose y{ (27°C) 4 CHIR UT. 10 EN 0.45 mol sucrose Yzc 
KOC MVATE SYS L, APCD IRIE & IED inte te x ek UT. C3 BD) 


‘6 1 $e 2 se 3 4 


B ms to. 
DIG CH ST EROWT OE RAI2 al] CH S o 5 Gate HIVE Le vs Te Tes Pe CLE HE (Le, = ia HE 


Beit PR 6 MORE HT So 


DL ROTERMEO INDE 4 Lin MO RCN Soe, RE OME, Heir Ie id 5 Air HK 


3} FA Ot Om 
(1) East, E.M. Amer. Natur. 49. 1915. (1) Sera HE. ARAAR BRS? 230. 1951. (3) 2c aE, 
ar OME 2C 1950. (4) IRA, UH. RT 26, 10. 1951. (5) eA. FSF 22, 3. 
1952. (6) hei. GRR) (7) BEARS. HBAE 65. 1952. 


* Hoe IRAE HEE +k AAO — HIS AAS RIBAS CHS 1K 0 


200 id vo 8 RE GK 9865 & 9 769-770 = 27 AR 78 J 


BEER Hit BEY IC Bt DS PEE AS 


y 


BAEZ RES 


HME Z ICH SAMY O-MBIAMIC SOE LAD DARIN CIV, COBSMOMMMICMbricM 
BIBS 6, IIE LUBE ICAI LCP BS CL MD V, PHMRLE RAH LAEBS Oe 
LAMALBREC RE BL-COMKAL TKD M4 MAM e REL CRBMALTS CERT 
Remo, HILLEL UMPYKIceM PADS CLAMS CHS, COMBI DS DAAOMS, 
HRCA FY IAN GES CPLR STU eS, BIC 1948 EAB A OTE GM, AIOSK) dew CH 
Reh, FHM CBA AH LCR SE, RIL, mRICKAL LCOMMBMARERRKL, TK 
(RE OFMICM SOL LO, 1950K 1 NAN OM TMS GOR) it SRAM OND EM 
PREC ASEM ACA Si COPPA REN CHILI), HTH e CHUN AE =), AERA CHINSHE), BRIA 
GUISE), BST CN PRAEKE), FON (IRIE) © 6 Heb CaCO, ICR SMHMOMA LH 
GELELOCHS— CORE KH CHEM G KOMALERTSEDOK, SHRORAMEM ANE, MM 
Teh) > HORAEO SA, “Rio: MUZE, eR, ET ARAP, AES: STA, MRR. FF, 
PA: AKFEMEE OURS GR) Hi, WOR: INS, < OFMOMIMR (Ae), HRI: ASE 
— , TORLOMMIR CRE) HOSS KY THEL UCMIEMMIK OM CRH OMMOMS ODT 
Brh, MOMMICMLCLCHEBELFSCLHABBank, 

UE HII BLL it AE 12 B16 ARS RRO SAL CHR ELEY, SSAICMBL CHAE RD 
EB, SMOMBICNL CRM OTHE OIOWTHHOUERAABADLTRELE, Chas 1951 
9H AOR AM MTRUES GRY) CisuCEROAARLLCHBMAnk, MOMMcOMNTS, 
ICTR Ee ECAR AVE TN, MITC X OB MICHEA Cur Bo PUVIASEF BUTE A RBI BE 
MAREREKRIT STL ICL 

HEY 1 RI BEPC X © LS Ic MUA FH S ARPES OED ANB IC Us CHEN & bie SCARF OSG LEE 
DERE ROLGRICN LCR ORE RTS 6 


#138 Wi Te a MH 


FUP 1. BAe HCH APE RIL ACRE TCHOSROLEL LER, THIOCOCARHS 
Ki MbrATHELOMMZKS 

2. LRICOUCIMBERA ED, HAW RKIDUEMY KR, FFYBZORIKMK-—-TOMBODS 
b OLMBB-RMLTT S20, OV EWIALTHS OU, $2GAMPRIBKRASheUKcEOR’O 
CHSo MOMAMILERS hity & Rus TAK Engler -Gilg © Syllabus 9-10 Pic t Mem ; 

3. CORMPEOPME LORE RbLTwWSLO TRO THHAEHCPHS SRA, WZ 
IE * EDS EL ic BK ERIS SIRORMY ZINA CHS, 

4. CORLSASKOR NER ELCEDKLOG, BFLI—-HO MM rLoOR OCA ; 
FM O RICO CHE MICAI SE LOTHSo LOLHMAAIC LOCKOCLE ABA, POA 
RRM b sik, MEMEIKK Av brat SROCHSCL, PVPPURCHSLL, HhOBBLIBE 
MINS wCNODVALOCHSECL, PAOLWL OCHS CL, THBUFEL LMI AA 
T, MRWICAROK LO CEM E RA UCTHHINELO LHSo_ HIM TDAT WHS MYREL < 
PES CHELSEA AKBRLMMEREA DHEOL LES. TY K-I4Y OSZOULN CHS, 
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Cycadaceae Y7y 
Ginkgoaceae 4747, 47477,4797 
Podocarpaceae v * 
Cephalotaxaceae 4 XA ¥ 
Taxaceae 474, 4 #+ 
*Torreyaceae Av? + 
Amentotaxaceae YFVERY*+ 
Araucariaceae *+Y 30 A¥, FY VUAT 
Cupressaceae t 7 ¥ 
Juniperaceae Ex 7Y vy 
Taxodiaceae *% YA 
*Taiwaniaceae #24 7YA¥ 
*Cryptomeriaceae *~+ 
*Cunninghamiaceae 2720#%Y, 77U=V 

eS, 
*Sequoiaceae t+ 24 7 
Sciadopitidaceae 297 *¥¥, VUVY* 
Pinaceae v¥ Y 
*Abietaceae -€ & 
Ephedraceae +7, +77 
Gnetaceae 7 * V4 


Welwitschiaceae ¥x2"% 94 yFT 


a FF HD 
BF ER 

Typhaceae a Y¥ 
Pandanaceae #27 * 
Sparganiaceae = 7 9 
Potamogetonaceae E*AYR 
Najadaceae 47° 7 © 
Aponogetonaceae vV-2*%YY, V~* Cras 
Juncaginaceae YF 
Scheuchzeriaceae *#BPATYY, BHATHY 
Alismataceae *=2% 
Butomaceae »714, 774 
Hydrocharitaceae bFWWS 
Triuridaceae *2Y TV YY, RYAUVHY 
Gramineae 4 * 
*Bambusaceae # 7 
Cyperaceae wry YY 
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Cyclanthaceae N%FwYY, NHVTHY 


Araceae #h142 
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Xyridaceae 
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Stemonaceae tEy~77 


Liliaceae = 9 
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Dioscoreaceae Vv¥74 


Tridaceae 
Musaceae 
Zingiberace 


Cannaceae 
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Marantaceae %Xuv3ayY 


Burmanniaceae EFIY HIV aY, 
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Orchidaceae 7 Y 


BUF EA —— BNE 


Casuarinaceae © YAY, EFVITV 


Saururaceae F7# s 


Piperaceae 
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Chloranthaceae %©7Iag¥, EY IYHY 


Salicaceae 


Myricaceae 
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Juglandaceae 77 & 


Betulaceae 
Fagaceae 
Ulmaceae 
Moraceae . 
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Urticaceae 
Proteaceae 


Santalaceae 
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Ya 

=v 

DV 5 77> 
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Ua KY 
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Olacaceae # #7 + 

Loranthaceae +v FY ¥ 
Balanophoraceae yh YF 
Aristolochiaceae vr 7 2~xX 74 
Rafflesiaceae 77LY7 
*Mitrastemonaceae V¥y27V, Vy2¥Y 
Polygonaceae #F 

Chenopodiaceae 7 7 

Amaranthaceae & = 

Nyctaginaceae 4*Yvu 4 ND 
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Portulacaceae ~XSX YJ) eS 
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Caryophyllaceae 37 ¥Y 2 
Nymphaeaceae ~4 UY, AVY 
*Nelumbaceae 7% 

Ceratophyllaceae vy Y= 
Trochodendraceae + ~¥ 72 ¥ 
Eupteleaceae 7 +77 
Cercidiphyllaceae wy F 

Ranunculaceae +» KU 
Lardizabalaceae 77 

Berberidaceae XE 
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*Nandinaceae +» FY ; 
Menispermaceae YYI7Y, YY FI7F 
Magnoliaceae © Yvvy 

Calycanthaceae Heywi, F7N4 
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Myristicaceae =YRY, =z 
Lauraceae 4727 + 

Hernandiaceae » 2% 7 »+ y 
Papaveraceae 7 y 

Capparidaceae 7uUF {UYY, FHF HHY 
Cruciferae 7 77> 
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Sarraceniaceae #F7%= 7 
Nepenthaceae vy#wyx7, WIR DIS 
Droseraceae © YY a7 


Podostemaceae BYVS7 YY, PraT HY 
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Crassulaceae ~y»y74YY, SY7A9U 
Cephalotaceae 7¥YUs2H TYR 
Saxifragaceae 2HPYR 

Pittosporaceae h~7 
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Rosaceae 7 

*Spiraeaceae Y EY 7 

*Malaceae 7 ¥Y 

*Amygdalaceae +7 > 

Leguminosae ~ 2 
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Linaceae 7 ~ 
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Zygophyllaceae »>~vrey 

Rutaceae 2ay 
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Burseraceae tv 7v 
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Polygalaceae t 2% r+ 
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Callitrichaceae 7 7=*7 

Buxaceae vy 
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Coriariaceae FY YY ¥ 
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Aquifoliaceae = +7 + 
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Hippocastanaceae bh #7 ¥ 

Sapindaceae «271 y 

Sabiaceae FY 7% 
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Rhamnaceae uy xe Px 
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Actinidiacea 
Theaceae 
Guttiferae 
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Bixaceae 
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Violaceae AL 


Flacourtiaceae 
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Hippuridaceae ~47 


Araliaceae 
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Umbelliferae + 9 


Cornaceae 


*Helwingiaceae 
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Diapensiaceae 177%, 477% 


Clethraceae 
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Pirolaceae 4F¥%7 YYW, {FVIDY 


Ericaceae yyy 
Myrsinaceae *¥YV2U0Y, v-7FOUYD 
Primulaceae #779, HYFYHY 
Plumbaginaceae 4 Y¥yY 
Sapotaceae yFYuU7y 
Ebenaceae 4 *¥ 7 + 
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Oleaceae © 744 
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Gentianaceae Yr FV, Vy RY 
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Verbenaceae %rvV7F 


Labiatae yv Y 
Solanaceae +4 
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Myoporaceae 
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Caprifoliaceae ~492*X7, AL BY? 
Adoxaceae VYFFAYVY, vYTASFVY 
Valerianaceae #2 7+=Y, FTFXY 
Dipsacaceae *¥YAY YY, ¥YAYHY 
Cucurbitaceae ¥ 9 
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Goodeniaceae 4%RREA~F 


Campanulaceae 


Compositae * 7 
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WS (767—768 3) 46TH AAMAS 5 PMU MRP OFMAe TAKA, KPREL OK 
LE LE OMIMIMIAHE, FIFA RORY CHUED, CoICMACAEYVELES, 


ost ths TAO oe 
FLREREB 
KS CHAN 27 426 A 28 A, BEAKER) (1) AER: Fico CAS, TEX - #8) (2) SBR 
$e, ae RIEU ic ROPER 
RAL SZTEB 
613 PS CAN 274E5 13H) HeDERIE CAI) 
RRB 

Re (1) WS (CBM 274245 44, RAB AOA) : 1) BSH ommachts3 
FSORR AWM =, RE) 2) re rw y OTE RIC Out FR) CHE, HERB) 3) 
YRRORDIR CORE, SHER +B) 4) A OFLC BY =v RICO CAINS 
WE, REKFRK) 5) ARUP bY A YY OMBAWicRes ye (He, flgiE—, FiX - HP) 
6) HIF IC RES 3 MR OM ICU ct CAME, QRS, Bae, fA OKKFK) 7) xb 
LP Rw4Y Y OTR IC OMT CARBHE BF) 8) ar e452 Lee Hr DAKE CHIN BC 
K, WAR: H) 9) RM E LTH PV DT bh CPR) CANE) 102) Fh > YO wv AILS 
WEAK SSAES © HLAE AZ NBR ICO ue CRA) CHETRERB, BRK -H) ll) 7 FOF ic RVS 97,4 
F-HADERMICOWT (RARER, A+ HB) 12) ==292477 SPMMICROS7FIRIAPO 
DAC T RAB, BIB) 13) BEHIC SHAAN GR RISKOWTC (= HHE, SCHEER + FH) 
14) Platanthera BRU OPRAH OSD BAT OFF IIHR CHES, WK - HB) 

(2) LAS (RM 27 4B 4 ASH) 1) MAEBEET, FAT (A REO Re ay ¥ 135) 2) BOSE Eg 

SAPS CRA 27 425 8 314, WRK - MER) AEE: =) Be RH © AOA ATE CORPARE, BE 
AK) (2) AE Ra Sd osm fa AE Se yg ae CARI ZEEB, BAR) 

CAPS (HM 2746 21H, RORREH ABH) ABBE: 4) BREF DTM D b RRR OFF 
FERRIC Ouse (SEMIN, TEDCK - HIE) (2) 9 =D ARMORMLA A ICoWT CHS FF LL EA, Ze 
BA HE) (3) MMII GORE) CHEF ABB) 

FAEBAZER 

$6 20 Se, HERR (MAN 27 AA 26 A RSW) 

21 VBS CARA 27 E615 11 REE) AGN 22 SP EBS ER ES Gl Se FEIT ARE Chee BE 
Phat): ~ sv © te ARE IC vs CHIC % O REL AES AU AME EA & Ha EL CRRA, 4% + HB) 

55 22 APS CHAN 27 427 12 A BARGES RE) BEBE: 1) IK VEAP © a EAE CR te, 
WES RABE) (2) TY PAP RK Oe PIAL ARERE (QSAR, PDAIE, RAAT) (3) == SpE 
MOSS GRRE, =i - et) 

ALBERS 

fle CHA 27 485 3 31 Af WAI) C1) aie: 1) wokETe BS 3 WTA © HAE Ee WE RAE 
LR ORVEM IC OVC EBD, FIEK - FR) 2) ve rH OER AGB CRAKS, HWA - 3 
HB). 3) 24D cwtsvxe7 Y COUPE BIC OUT CAHH=, Gar*K -H8) (2) a IEE Ot Be 
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PIS CBM 2744878) wih Z7zae-yav 
PIS CHAM 2748S AIS, PRK: BEB) CL) BERS 1) ORY ~ 4 Ee) OFTEMICAU SRHEM 
Gaiis, BAR) 2) msec S absorbed method ~O RA OHOBOUA GOI, 
A) 3) Digitalis purpurea L. & D. laubta Ehrh cG SRE, RARER EKO 
vt (CARESS, SREB) 4) AAKEHAORonChKowc CR) CRHBE, AA IEp, 
WREEA) 5) Besic RO 3 HEE OTH ILO ILRI, FRc Ov are Bow ct CAMBS, if 
PR) 6) Aster MUCK TOUMPRBMMO MNT he CREA AK) (2). FRA. RAKE 
AMDB 
$6 20 Pils, CFR M27 4B TASH, AAR) NAR RA REMTERSAS LIEGE «(1) ARDS RE 
1) ARR 30 O 3 UIA L RP KOBFRERER OES Fy Hipicow ct CRIS, EK) 2) Fa 
BR DHF KR Ouse (Fa THX, ALK + HP) (2) atm A, AUCH 


W340 25 SHEER ARS 
(AB Fn 26 424 1 Amb 2743 A 31 A EC) 


fy € 
Beh” A. 891,775.68 eo 

eae | 611,702.50 i ia Be Pak 

ZB 280,074.18 fia if 1% 7,020.00 

% we 56,176.00 

A OR Ife 6 * 13,235.00 
me A, BE iil tt 540.00 

Bi 4B JEL 0 OD ee 143,806.65 ii ta Ht 7,845.00 
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Uber die serologisch-systematische Untersuchung der 
Lebermoosen. I. 


Uber die systematische Untersuchung der Verwandtschaften von 


Anthocerotales. 
von Minoru KAMIMURA* 


EA SF: BPR MSH Fi, Y 7 VTMORMRB RICHY To 


Einleitung. 


Seit taxonometrische Studien von Mez und seinem Schiiler® in Konigsberg iiber 
die serologische Untersuchung der Pflanzen, insbesondere die der Prazipitation, wurde 
solche Untersuchungsmethode von einigen Phytologen, z. B. von Wettstein® in Wien 
aufgenommen. Trotzdem war die Methode im allgemeinen auf dem Gebiete der 
Klassifikation nicht aufgenommen worden, wegen der unsicheren Resultate® der 
homologischen Reaktion der verwandten Pflanzen, und infolgedessen gibt es nur 
wenige diesbeztiglichen Beitrage. Es ist dagegen in der Phytopathologie, d. h. in 
der Differenzial-Diagnose der ahnlichen Krankheiten oder in der Friihdiagnose einiger 
Krankheiten insbesondere neuerdings in der Differenzierung der Viruskrankheiten 
zur Anwendung gekommen, und es gibt dartiber viele Beitrage“ Wirkonnen durch 
diese Untersuchungsmethode die Virus-Pathogene leicht differenzieren, die sympto- 
matologisch gar nicht sich unterscheiden lassen, oder ganz andere Erscheinungen 
zeigen aber wesentlich identische Viruskrankheiten sind. Es befindet sich nattirlich 
einige Mitteilungen tiber die systematische Verwandtschaft der Lebermoosen, aber 
die Lebermoosen sind bis jetzt im allgemeinen nicht so viel als Fossilen gefunden 
worden, und es ist daher morphologisch-systematisch schwer zu forschen und 
infolgedessen gibt es die Lebermoosen, die ihre systematische Stellung heute noch 
unsicher bleibt. 

Die serologisch-systematische Untersuchung von Lebermoosen ist bis heute noch 
sehr wenig berichtet. Ich studierte neuerdings die systematische Verwandtschaft 
der Lebermoosen durch Prazipitation, und méchte hier den verwandtschaftlichen 
Zusammenhang von Anthoceroteen mitteilen. 

Anthoceroteen werden heute von vielen Bryologen als eine Ordnung oder Sub- 
klasse yon der Klasse Hepaticae angenommen, aber ihre Gametophyten sind Thallus 
und ihre anatomische Struktur ist sehr primitiv. Dagegen entwickeln sich ihre 
Sporophyten am hochsten in den Lebermoosen, und zwar die Korperstrukturen der 
beiden Pfanzenphasen mehr charakteristisch, als sie in sind anderen Lebermoosen 


* Biologisches Fach, Odu Gymnasium, Koti-ken, Japan. 
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gefunden worden sind. In jeden Zellen der Gametophyten befindet sich nur einziger 
Makrochloroplast, am Kapsel der Sporophyten gibt es Columella wie in Laubmoosen, 
in der Gewebe der Kapselwand sind Spaltéffnungen wie Spermatophyten, und in den 
Zellen sind Chloroplasten vorhanden. 

Nachdem der obere Teil des Kapsels schon reif wird und die Sporen aus den 
Spalten zerstreut sind, entwickelt sich obzwar der Grund desselben Kapsels noch 
weiter fort. Es ist ganz charakteristisch, dass darin Archesporium noch bleibt und 
durch Gewebsspaltung die Sporenbildung fortsetzt. 

Wie aus den obigen ersichtlich, sind die Sporophyten von Anthoceroteen einerseits 
vielmehr anatomisch naher mit Musci verwandt als mit Hepaticae; anderseits kann 
man gleichzeitig sagen, dass die Anthoceroteen zur Verwandtschaft gegen Pterido- 
phyten steht zeigen. Wie oben gesagt, ist die Struktur der Gametophyten sehr 
primitiv in den Lebermoosen im Gegensatz zur Hochstentwicklung von Kapsel. 
Daher vertreten die Anthoceroteen mit Recht eine eigenttimliche Ordnung. Einige 
Bryologe erteilen eine wichtige Bedeutung auf den histologischen Befund des Kapsels 
zu, und stellen deshalb eine Klasse oder Subklasse Anthocerotes, indem sie die 
Anthoceroteen auf den gleichen taxonomischen Rang wie die Klasse Musci und 


Hepaticae heraufstellen. 


Methodik und Materialien. 


Frischen Gametophyten von Anthoceros laevis L. mit Sporophyten wurden von 
Sand und Erde mit Wasser gewaschen, 10 g davon im Reibschale gut zerrieben, mit 
100 ccm physiologischer Kochsalzlésung. versetzt, und nach 3-stundigem Stehenlassen 
im Zimmer mehrmals filtriert, mit Karboll6sung bis zu 0.5% versetzt, und diese 
Lésung wurde am Oberarm des Kaninchens intramuskular injiziert, namlich im 
ersten Mal mit 0.lccm und nachher jeden sieben Tagen 0.5ccm, 1ccm und 2ccm. 
Direkt nach den ersten Einspritzen bemerkte ich bei Kaninchen etwas Unruhe, aber 
nachher niemals nennenswerte Veranderungen, besonders wie Anaphylaxie. 

Nach 25 Tagen der ersten Injektion wurde das Serum des Kaninchens mit 
Karbollosung zu 0.5% versetzt, und diese Lésung wurde als Prazipitationsserum 
benutzt. Anderseits brauchte ich als Kontrollen das Kaninchenserum einerseits, das 
nur durch physiologische Kochsalzl6sung in analoger Weise wie oben behandelt 
worden war und das Serum ohne Behandlung andererseits. 

Frische Laubmoosen und Lebermoosen wurden gut mit Wasser gewaschen, 5g 
derselben zerrieben, 30ccm physiologische Kochsalzlosung hinzugetan, 3 Stunden ° 
lang im Zimmer stehengelassen, und mehrmals filtriert. Das Filtrat wurde mit 
Wasser 10-fach verdunnt, dazu noch eine Karbollésung zu 0.5% hinzugesetzt und 
diese Losung als Prazipitinogen gebraucht. Ich wendete Ringprobe und Tropf- 


methode an, d. h. wenige Menge von dem immunisierten Kaninchenserum wurde im 
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Reagenzglas von 5mm _ Durchmesser einpipettiert : aut die Flissigkeit wurde das 
Prazipitinogen sehr vorsichtig uberschichtet ; und noch 3-stiindingem Stehenlassen 
wurde der weisse Ring oder die weisse Scheibe an der Bertthrungsstelle genau 
beobachtet, und anders einen Tropfen Kaninchenserum auf dem Objektrager pipettiert, 
darauf mit einem Tropfen von Prazipitinogen versetzt und dann nach 3-stundigem 
Stehenlassen der entstandene flockige Niederschlag beobachtet. 


Die hier gebrauchte Materialien wurden in der Stadt Koti und deren Umgebungen 
gesammelt. 


Beobachtung. 


Die mit 6 Arten von Laubmoosen und 12 Arten von Lebermoosen ausgefiihrten 


Prazipitationsversuche sind nachstehend tabellarisch an geordnet. Ny 


| Prazipitationsserum Te ees ee 
Beem | prssiiinecen ae Kaninchen- 
| | Kaninchenserum serum 
| Anthoceros laevis L. | Se si e ie 
Riccia fluitansL. 5. o 5 
Conocephalum conicum (L.) Neck. 4h = = 
Marchantia tosana Steph. 4 2S we 
Dumortiera hirsuta (Sw.) R., BL, N. + = ee 
Monoselenium tenerum Griff. 4h = = 
Pallavicinia longispina Steph. | + a he 
Makinoa crispata (St.) Miyake = x = = 
Plectocolea comata @iizes) s. Hatt. ; | ++ + 7 a 
Trichocolea amie enn) = = a 
Bazzania Pompeana Mitten ce | + = = 
Frullania moniliata subsp. ey A > ate 
obscura Verd. 
Sphagnum cuspidatum Ehrh. — as = 
Fissidens japonicus D.M. — a _ 
Mnium trichomanes Mitten : | =f ; ae Sei aae - 
Hypnum plumaeformis Wils. a= — — 
Pogonatum inflexum Linidb. — oe = 
Andreaea Fauriei Besch.* rae es = 


*Proy. Iyo, Berg Isiduti (gesammelt von N. Okubo, Aug. 1950), 
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Ring- und Tropfversuche zeigten analogoge Reaktionen, selbstverstandlich ist 
der Tropfversuch eine einfaste Methode, aber es war schwer, nur noch schwach 
entstandene Niederschlage zu unterscheiden. Der Niederschlag wurde makroskopisch 
beobachtet ; und der Grad des Niederschlags, der aus dem Prazipitationsserum durch 
die entsprechenden Prazipitatinogene hervorgerufen worden ist, wurde durch das 
Zeichen + und zwar durch dessen Zahl ausgedriickt ; das Zeichen — zeigt die Entsteh- 
ung keinen Niederschlags. 

Wie oben ersichtlich, waren die Prazipitationserscheinungen bei Conocephalum 
und Monoselenium am bedeutendsten, und bei Marchantia, Plectocolea und Bazzania 
verhaltnismassig bedeutend. Ich bemerkte bei allen Lebermoosen ausser Trichocolea 
tomentella mehr oder weniger positive Reaktion, aber bei meisten Laubmoosen 
negative, und bei Mnium trichomanes und Hypnum plumaeformis positive Reaktion. 
Es ist bemerkenswert, dass das mit physiologischer Kochsalzlosung injizierte Serum 
und das nicht behandelte Serum gegen Plectocolea comata eine positive Reaktion 
zeigte. _Solche Erscheinung, dass eine beliebige Art von Pflanzeneiweiss durch 
normales intaktes Kaninchenserum ausnahmsweise niedergeschlagen wird, ist bis 
jetzt wenig berichtet. 


Zusammenfassung. 


Wie oben die serologische Untersuchung der Anthoceroteen zeigt eine Verwandt- 
schaft zu Hepaticae als zu Musci. Bei den meisten Praparaten war die Prazipitation 
positiv in fast allen Beispielen. In den Hepaticae zeigten Marchantiales, Jungerman- 
niales Anacrogynae und Jungermanniales Acrogynae die nahere Verwandtschaft in 
dieser Reihenfolge. In den Sphagnales und Andreaeales fielen die Reaktion negative 
aus. Zwei Arten von Bryales gaben etwas positive Resultate. Man kann nattirlich 
nicht aus diesen wenigen Versuchesresultaten einen verfriihten Schluss ziehen. 
Obschon die Struktur der Sporophyten von Anthoceroteen gut entwickelt ist, sind 
die Anthoceroteen nach meinen serologischen Versuchen vielmehr naher verwandt 
mit Hepaticae als mit Musci, und es sei wenigstens zweckmassiger, sie als den 
Vertreter einer Ordnung von Hepaticae einzuordnen als ihnen heute den gleichen 


Rang wie Musci und Hepaticae geben, wie es jetzt von meisten Autoren angenommen 
wird. 
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Studies in the Cytology of Pteridophyta 
XXXI. The relation between the plastid and the nucleus 


By Akira Yuasa* 
wis Wh: “BR OMMZNE (Sri) She Me OM, 


Researches on the plastid-division have been carried out by Haberlandt (1882) 
in Selaginella, by Nageli (1863), Sachs (1875) and Schmitz (1882) in algae, by 
Strasburger (1880), Némeé (1910) and Scherer (1914) in Anthoceros, by McAllister 
(1927) in Anthoceros and Notothylus, Reinhard (1933) in Salvinia, by Stewart (1948) 
in Isoetes, by Carter (1919, 1920) in Cosmarium, by Heitz (1922, 1925) in mosses and 
by Kusunoki and Kawasaki. (1936) in Conandron and Utricularia, but the relation 
between the plastid-division and the nuclear division has not been. clarified in these 
studies. 

Ma (1928) studied the plastid-division in Isoetes melanopoda and observed that 
the plastid-division occurred at the same time as the nuclear division in some cases 
and that in the other cases the plastid division precedes the nuclear division. 
Lander (1935) stated in a study of Anthoceros that before nuclear division the 
plastid moves to the side of the nucleus, constricts and, as its halves separate, fibers 
appear in close proximity to the nucleus. Nuclear and cell-division follow in the 
usual manner, the daughter plastids remaining at the broad poles of the spindle, 

The present writer (1946, 1947, 1947) already recognized in Selaginella uncinata 
that the plastid-division shows regularity in connection with the green spirals. 

The present study has been undertaken to show that the plastid has the 


individuality and divides without being controlled directly by the nucleus. 


Material and Methods 


The primordial tissues of leaves, young and old leaves of Selaginella uncinata 
were used as the material. They were put in a drop of water on a slide, covered 
with a cover-glass and observed under the microscope. The hand-section of leaves 
were fixed with Benda’s solution after the treatment with 0.1% aqueous solution of 
KOH, washed with water, stained with an aqueous solution of nigrosin, and observed. 

The leaves also fixed with a chrom-acetic acid solution or Navashin’s solution 
and were stained with iron-alum haematoxylin, according to the Paraffin-method. 

They were also fixed and stained with an iron-aceto-carmine solution and 


observed. 


* Contribution from The Biological Institute, College of General Education, University of Tokyo. 
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Observations 


In Selaginella uncinata, a cell of the primordial tissue of the leaf has a bar-like 
plastid and divides respectively to form the young leaf, having always one plastid 
in it (Fig. A, 2-5). When the primordial leaf becomes large, a plastid divides into 
two in those cells which constitute the primordial tissue and are destined to become 
the cells of the upper-side-epidermis or the mesophyll (Fig. A, 7-9, 6-13). So most 
of the cells of the upper-side-epidermis or the mesophyll of the leaf have two plast- 
ids. Many plastids are, however, found in the cells of the under-side-epidermis. 

Sometimes in the cells each of which have two plastids, the plastids divides 
repeatedly and there are formed the cells of the mesophyl or the under-side- 
epidermis, which have many plastids (Fig. A, 13-19). Sometimes, also two plastids 
in a cell divide respectively and four plastids appear (Fig. A, 13, 14). | After the 
plastid-division the cell which contains four plastids divides into two, each of which 
has two plastid respectively (Fig. A, 14, 15, 18). 

In some cases, however, the cell which contains four plastids divides into two 
daughter cells, one of which contains one plastid and the other three plastids. In 
these cases the plasid divides twice rapidly in the cell which has received one 
plastid. So both of the cells comes to contain three plastid (Fig. A, 15-17). 

When the cell which contains two plastids changes into that of the under-side- 
epidermis, two plastids divide repeatedly into many. ‘Then the cell divides into two 
daughter cells, each of which has uneual number of plastids. But the plastids divide 
succesively in the daughter cells which received a small number of plastids. 
Therefore both the two daughter-cells soon have an equal number of plastids. 

In the cell of the primordial tissue of the leaf a plastid divides longitudinally, 
as shown in Fig. A, 2-5, 7-9, 20-22 and then the nuclear division occurs. The 
mitosis takes place in the space between the two newly formed plastids, so the 
daughter cells contains one plastid respectively. Accordingly, the plastid-division 
precedes the nuclear division and seems rather to induce the nuclear division. 

When a cell of the young leaf, which contains one plastid, becomes the mesophyll- 
cell which will contain two plastids as shown in Fig. A, 7-9, the plastid in primordial 
cell divides londitudinally and the nucleus remains as it was. Sometimes, however, 
a bar-like plastid in the cells of the young leaf becomes large and round, and 
divides transversely into two. Then the nuclear division occurs and arranges one 
plastid into one daughter-cell respectively. In these daughter cells respectively the 
plastid divides once more and each cell contains two plastids (Fig. A, 6, 10-13). 

From these facts it seems that the plastid divides independently from the 
nuclear divison, without being controlled by the action of the nucleus. 


Sometimes 
it seems that the plastid-division rather induces the nuclear division. 
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Fig. A. Division and distribution of plastids in leaf-cells of Selaginelas uncinata. 
Nucleus indicated by dot; plastid indicated by outline. 1: primordial tissue of 
leaf. 2-5, 6-13, 20-24: plastid-division precedes nuclear division. 7-9, 748 
plastid divides independently from nucleus. 15-17, 15-19: nucleus divides 
independently from plastid-distribution. 


As stated in the previous paper of the writer (1946, 1947), the plastid of 
Selaginella uncinata shows regularity in its division in connection with the green 
spiral. This fact and the result obtained in the present study suggest that the plastid 
has its individuality and is not controlled in its behaviour by the nucleus. 
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Disscusion 


Ma (1928) observed in the basal cells of young leaves of Isoetes melanopoda only 
one plastid and stated regarding the plastid-division as follows: “Jn some cases the 
approach of cell division is coincident with the first division of the plastid. In other 
cases two plastids may be seen in cells, the nuclei of which show no evidence of 
division. After the plastid has completely divided, the halves withdrew from each 
other until they lie at opposite ends of the cell, with the nucleus between them at 
metaphase and later the daughter plastids are found at the opposite pole of the 
spidle—In the mature cells of the upper part of the young leaf, where nuclear divi- 
sion seems to have entirely ceased, the plastids continue to divide.” 

In this case, accordingly, the division of plastid occurs independently from the 
nuclear division. The plastid-division seems to induce the nuclear division. 

According to Lander (1935), in Anthoceros, the same state of the plastid can be 
observed. He said that “before nuclear division the plastids move to the side of 
he nucleus, constricts, and as its halves separate, fibers appear in close proximity to 
the nucleus. The daughter plastids move to opposite sides of the nucleus: the fibers 
increase in number and length between the plastids, and finally form the division 
spindle. The nuclear and cell division follow in the usual manner, the daughter 
plastids remaining at the broad poles of the spindle.” 

In Selaginella the plastid divides independently from the nuclear division as 
seen in Fig. A, 3-5 and 7-9. As stated in the present writer’s previous paper (1946, 
1947), the plastid-division of Selaginella shows regularity in connection with the 
green spindle. From these facts it is concluded that the plastid devision occurs 
independently from the nuclear action, that the daughter plastids get an equal 

quantity of chlorophyll volume and an equal volume of the plastid and that in some 
cases the plastid division seems to stimulate the nuclear division. 

The existance of plastids and the balance among plastids may be controlled by 
the nucleus, but the behaviour of plastid is controlled by itself or by the cytoplasm. 

Ueda (1949, 1949) succeeded in isolating a chloroplast in a vaculoe by the 
plasmolysis-method. He could confirm that this isolated chloroplast can complete 
photosynthesis. This conclusion shows that the chloroplast can complete its function 
independetly from the nuclear action. 

In Anthoceros, Scherrer (1914) observed that only one plastid exists in the 
sporogeneous cell, four in the spore-mother cell and one in the spore and the thallus- 
cells. Sapéhin (1915) observed in Catharinea undulata and Physcomitrium piriforme 
that the tissue destined to become transformed into an archegonium containes in 
every one of its cells several or many plastids, but in the sporogenous tissue cell 
the chloroplastis decrease and the multiplication ceases and in the archesporiumcell 
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only one plastid can be observed. There is observed only one plastid in the spore- 
mother-cell, two in the synapsis cell, four in the diakinetic cell and one in the spore. 
After a spore germunates plastids multiply in number. 

These phenomena may be explained by the fact that the plastid has the 
individuality of being independent from the nuclear action. 

In the plastid division of Selaginella uncinata the fibrous structure could not be 
observed between the dividing plastids but it was observed in the case of Anthoceros 
by Lander (1935), in the case of Polytrichum juniperinum by Allen (1912) and in 
the case of Polytrichum commune by Weier (1930). The similar structure was 


already observed by von Mohl (1839), Nageli (1844), Strasburger (1880) and Davis 
(1899). 


Summary 


In the embryonic cell of a young leaf a bar-like plastid divides into two 
longitudinary, preceding the nuclear division, and the resulted daughter cells contain 
only one plastid respectively. 

In the almost completed leaf a cell of the mesophyll contains a round large 
plastid which divides into two, but the nucleus remains as it was, without dividing. 

When a cell contains many plastids as in the case of an epidermis-cell of the 
under-suaface of a leaf, its nucleus divides independently from the plastids. So the 
plastids are distributed at random into the resulted two daughter cells and the 
number of the plastids in each of the daughter cells soon becomes equal. 

These facts show that the plastid has its individuality and that it behaves 
independently from the nucleus. 

The expense for this study was partly defrayed by a grant from the Science 
Research Fund, Ministry of Education. 
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On the Paper Chromatography of the Leaf Pigments I* 


By Masukichirou Asami** 
ABER: HREOC NK ZewhFA7 G1 


Since the adsorptional separation of the leaf pigments was first published by ~ 
Tswett in 1906, a number of successive investigation’ have been reported. In all 
of these, however, solely the so-called “column chromatographic” method was 
employed, and yet we have never been acquainted with any investigations based on 
the “paper chromatographic” method. Hence the author tried to establish a 
certain procedure on this subject. 


Experimental 


1) Preparation of sample: About 20g of fresh, or 3 to 4g of dried leaves of 
white clover (Trifolium repens L.) was extracted with 200cc of methanol-acetone 
mixture (3:1) for 24 hrs., in the dark and cool, in order to prevent any deteriora- 
tion of the leaf pigments. The filtered extract was evaporated under reduced pres- 
sure below 25°C, and the dried residual pigment mixture was then dissolved in 
methanol-acetone to prepare 0.62% of the matter. (8 1 of this solution contains 
50 y of the sample.) 

2) Apparatus for development: The employed apparatus for ascending paper 
chromatography is illustrated in Fig. 1. For preparing paper strips, a sheet of filter 
paper (Toyo: Filter Paper Co’s No. 50 for paper chromatography) was cut into 
rectangular size (1.2x%35cm), and the original spot was uniformly settled on each 


strip at the point 5cm from the bottom. 


Results 


1) Determination of the developing agents: Various solvents were used in 
this trial (Table 1). It followed that the aromatic hydrocarbons and CCl, were the 
most suitable for the development of leaf pigments, and they gave almost identical 


results either anhydrous or saturated with water. When the development was carried 


* The outline of this communication Se read at the Temporary Meeting of the Agricultural 
Chemical Society of Japan, Nov. 4th 1951, which was held at the Kyushu Univ., and the short 
article was published in Japanese in the Journal of the Shiga Pref. Jun. Coll., Ser. A, Vol. 1 No. 4 
(1951), p. 139. \ 

** Laboratory of Domestic Science, Junior College of Shiga Pref., Hikone City. 
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out with these solvents, two green spots Fig. 1. Apparatus for development. 
of chlorophyll a and b*, and three yellow 
spots of carotinoids were clearly sepa- 
rated in every case. The unmoved gre- 
enish brown colored spots was probably 
due to the secondary degeneration pro- 
duct of leaf pigments, because its colora- 


tion became deeper after decrepitude of 


the sample. 

2) Effect of temperature: The 
temperature effect on the development of 
leaf pigments with toluene and CCl, was 
shown in Fig. 2. With rise of tem- 


perature, spots of carotenoids drew 


nearer to each other, while that of 
chlorophylls suffered no significant in- 


fluences. This might account for the 
probable denaturation of carotenoids 
caused by atmospheric oxidation. Asa 
rule, constant results can not be obtaina- 
ble, when the development was carried 
out above 30°C. : 
3) Correlations among quantity of 
specimen, time of development and Rf 
value: During the development, ca- 
rotenoids behaved in somewhat different 
manner from chlorophylls (Fig. 3, 4) ; the 
spots of carotenoids ran by almost same 
ratio of the progressing solvent front, so that their R; values, like as the case of 
ordinary “partition chromatography,” tended toward nearly constant after a certain 
time had passed and a slight influence of difference of the sample quantity was seen. 
In contrast, spots of chlorophylls moved rather rapidly in earlier stage of develop- 
ment, but through gradual diminuation, reached almost unmovable at last, irrespec- 
tive of the extension of solvent front; wherefore, the change of their R¢ values 
showed an asymptotic degeneration with the progressive development. In addition, 


the distance of movement of chlorophylls became greater according to the increase 


Jacket cylidder. 
: Strip hanger. (stainless steel) 
: Solvent distributor. 

Hanger stand. 
: Base dish. 


ic SS ee 


* Doubling of them were mostly seen when the development was carried out with atomiatic 
hydrocarbons. 
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Table 1. Results of Development by means of various Solvents. 
ene of GRU 100 y, at 15-22°C.) 
Solvent | RE syralies ead Colors* 
pent Front CMlean of each three Tests) 
Methanol 8.4cm — =e Sa LnOAG 06l 0.78  OSlonees 
(pure) COYDe Ge CYS) 
Methanol 8.6 O00. = O12, <= Os 520 oe 
(80%) OY) (G) (OY) (Y) (OY) 
Ethanol 9.7 - — = ee Or 0.60" 10.B8 Oe 
(pure) ars ee) (OY) (G) (GY) 
Ethanol 105 Sot lS a a noses 
(80%) (Gye) 
Methanol : 9.4 — _ _ — 0.61 0.78 0.89 0.99 
Ethanol (1: 1) (OY). (G6) Ce GYD 
n-Butanol 93 — a — _ — - —- 0.98 
(anhydrous) (G) 
n-Butanol 94 — = i aa OOS 
(satrd. with water) (G) 
i-Butanol 96 =) teehee = Sa 0.96 
(anhydrous) (G) 
i-Butanol 9.4 -- — — — — — 088 0.98 
(satrd. with water ) j (Ge 
Ethanol: 9.8 == == a= 0.95 
n-Butanol (1: 1) (G) 
Cyclohexanol 5.9 = == = ==) — Sp 0.95 
; (G) 
Acetone 8.3 =e aa = = — — 0.79 0.98 
\ COAG 
Benzene 9.8 0.00 — AS 0.22 0.34 0.75 0.91 0.99 
(anhydrous) (GBr) (YG) (BG) CG) = CO 7) 
Benzene 10.3 0.00 — Se 0.22 0.34 0.78 0.89 0.99 
(satrd. with water) (GBr) (YG). (BG) CY) PCY SR COM) 
Toluene 10.4 0.00 0.12 0.16 0.22 0.39 0.69 0.85 0.95 
(anhydrous ) (GBr) (YG) (BG) (YG) (BG) (CY). GDS Oy) 
Toluene 10.4 0.00 0.14 0.19 0.23 0.36 0.72 0.84 0.94 
(satrd. with water) (GBr) (YG) (BG) (YG) (BG) (Y) (CY) @yYy) 
Xylene 10.2 0.00 0.11 0.18 0.23 0.38 0.70 0.84 0.97 
(anhydrous) (GBr) (YG) (BG) (YG) (BG) (CY) CY) CO) 
Xylene 98 0.00 — _ 0.23 0.35 0.35 0.87 0.99 
(satrd. with water) 4 (GBr) t — (4G) 3G) 2 COE) (OY) 
C Ch Wel 0.00 —_ _ 0.15 0.20 0.40 0.76) 0.98 
G Saedeotes (GBr) OG) GQ) OO) Coy Cero, 
C Cl4 deo 0.00 — — 0.14 O17 SOS5WO727 5099 
(satrad. with water) (GBr) (YG) (BG) © CY COND: 
CHCl3 9.0 —_ — — — — 0.95 0.99 
anhydsoue) CGD) SiS) 
CHCl; 83 ea Chr Sa Zo, 096 20.09 
C tid: with water) (G) (Y) 
Phenol** 6.6 aT a ck a Bacar 0.99 
(80%) 0.68 Oo 
utidine 83 = 68 yawn: 
i (Y) (G) 
Collidine 7A _ -— — —- eS i A098 
ollidin (G) 
Benzine 10.4 0.00 0.05 i! -— Sa ox reas aa 
Cbp. 46-600) @_% 0. 0.24 030 0.99 
Benzene: 9.6 — 0 .03 20 — — ; ; 
Benzine (1: 1) (YGF 6 CBG) sty 2 CY) .CO SCCM) 


* Y: yellow, OY: orange-yellow, GY= greenish yellow, 
DG: dark green, GBr: greenish brown. 
** Operated in coal-gas stream. 


YG: yellowish green, BG: 


blueish green, 
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Fig. 2. Effect of temperature. Quantity of sample: 100. y. 
Time for development: ca. 20 minutes. 
a) Developed with toluene b) Developed with CCl 
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Signature of the spots 

© carotenoid (orange yellow) i Chlorophyll a 

“AN carotenoid (yellow) x Chlorophyll b 

[] carotenoid (yellow) 
Fig. 3. Progressive change of the spots in the 
course of develpoment. 
a) Developed with toluene, Quantity of b) Developed with toluene ; quantity of 


sample: 100 y. sample: 300 y. 
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c) Developed with CCly, Quantity of d) Developed with CCl, Quantity of 
sample: 100 y. sample: 300 y. 
10 oa 10 
Va > 
Z| : 
5 2 = 
| £7 ble : 
ly seers re 
9 
oF | SF : Ge eee 
0 TIME (MINUTES) 30 60 Q TIME (MINUTES) 30 60 
Fig. 4. Change of the R¢ values. 
a) Developed with toluene, Quantity of b) Developed withtoluene, Quantity of 
sample: 100 y sample: 300 y. 
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c) Developed with CCl, d) Developed with CCl4, Quantity of 
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Fig. 5. Correlations between R¢ values of 
cnlorophylls and the quantity of 
sample. (20°C.) 
a) Developed with toluene: b) Developed with CCl. 
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of sample quantity. These correlations are shown in Fig. 5, which were drawn up 
as follows; based on the results of Fig. 4, the corresponding R; values of colorophylls 
were plotted at every same moment inthe course of development, when the sample 
quantity was 100, 200 and 300 y respectively. Relying upon these figures, the relative 
change of R; values of Chlorophylls corresponding to the sample quantities was ap- 
proximately rectilinear, in every case. 


Considerations 


Strain et al. have already discussed in detail on the behaviors of the leaf 
pigments during the development by means of column chromatographic method. 
According to their investigations, the developed status of these pigments were 
remarkably influenced by many factors, especially on contamination of some colorless 
impurities (alcohols, amides, fatty acids etc.) in the chromatographic system. The 
sample which was employed at present investigation, was indeed very crude. It 
might contain much of the impurities effective on chromatographic results, so that 
the data revealed on this report are no more valuable but some special examples 
under some complicated conditions. Datailed investigations are therefore, in progress 
on the behaviors of purified pigments, and also on the influences of several condi- 
tioning factors. At present, it may be that these preliminary informations will be 
of some value for a convenient separation of the leaf pigments, and further, for 
establishment of a quantitative estimation procedure of chlorophylls, from the 
results, which are given in Fig. 5. 
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The Effects of 2.4-Dichlorophenoxyacetic Acid Upon 
the Growth of Roots 


By Hayashi ONO* 
pie AK: FLORBAKREFS 24-D. OB! 


In the course of the experiments concerning the effects of 2.4~-Dichlorophen- 
oxyacetic acid (2.4-D.) upon the germination of seeds, the author frequently ob- 
served various abnormal or weak developments of the roots of germinated seeds. 
The main object of the present communication is to elucidate the effect of 2.4-D. 
upon the growth of root in several plants. 


1. Experimental Methods. 


Solutions of 2.4-D. in varying concentrations ranging from 2 to 0.00001% were 
prepared and pH was adjusted to 7.0. Lemna sp., Zea Mays L., and Oryza sativa 
L. were used as test materials. In the case of Lemna plant, which is composed of 


three or four individuals chaining one another, the individuals were separated, the 


Fig. 1. The effects of 2.4-D. on the growth of Lemna sp. Abscissa 
indicates the concentration (%) of 2.4-D. and ordinate indi- 
cates the rate of growth compared with those of the control 
represented 100%. 


I. Number of individual bodies. 
Il. Number of the roots formed. 
III. Length of roots. 


* Biological Institute, Faculty of Culture, University of Kyushu. 
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roots were cut off and the materials were cultured at room temperature in the 
solutions containing 2.4-D. in varying concentrations. After ten days the number 
of the individuals as well as the number and growth of roots were examined. In 
the case of Zea Mays and Oryza sativa, the seeds were introduced in Petri dishes 
with filter paper at the bottom and the solution of 2.4-D. was added till the seeds 
were half immersed. Seven days after, the dishes were placed either in the light or 
in the dark room (at room temperature) and the rate of germination, the length of 
coleoptiles and the number as well as the length of the roots formed were examined. 


2. Results. 


a) Lemna sp, As will be seen from Fig. 1, complete death of Lemna plant was 
brought about when 2.4-D. was supplied in concentrations higher than 0.1%. The 
formation and the growth of roots were observed when the concentration of 2.4-D. 
was lower than 0.01%. However, even in the highly diluted solution, such as 
0.00001%, the increase in the individual bodies, the formation and the growth of 
roots were somewhat smaller than those of the control. Thus it is evident that the 


2% i . oO} 0.01 Qo01 0.000) 0.0000} (onttyol 


Fig. 2. The effects of 2.4-D. on the germination and early growth of Zea Mays L. 
Abscissa indicates the concentration of 2.4-D. and ordinate indicates rate of 
germination and early growth compared with those of the control represented 
100%. 

J. Rate of germination. 

Il. Length of coleoptiles. 
Ill. Number of the roots formed, 
IV. Length of roots. 
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formation and the growth of roots are always more strongly affected by 2.4~D. than 
the growth of individual bodies. ‘In 0.01% solution, for instance, the rate of the 
increase in the individuals was 48%, whereas the rate of root formation and that of 


root growth were only 3 and 0.9% respectively. 


b) Zea Mays. As can be seen from Fig. 2, the rate of germination was very 
low when the concentration of 2.4-D. was higher than 0.2%, but reaches the normal 
value (100%) when it falls less than 0.1%. As a whole, the formation and the 
growth of roots were more markedly inhibited by 2.4-D. than the growth of 
coleoptile. The growth of coleoptiles was promoted by 2.4-D. at concentrations less 
than 0.001%, and the maximum promotion was observed at 0.0001%. In dilute 
solutions, many short and small roots were formed and the growth rate of which 
was comparatively lower. The results obtained both in the light and in the dark 
were the same, but in the light room the roots and the coleoptiles formed were 
shorter and starker. 


aE UN rd 


0) 0.01 0.007 0001 Q00001 Cordrol 
% 
Fig. 3. The effects of 2.4-D. on the germination and early growth of Oryza sativa L. 
Abscissa indicates the concentration of 2.4-D. and ordinate indicates rate of 


germination and early growth as compared with those in the control repre- 
sented 100%. 


I. Rates of germination. . 

II. Length of coleoptiles. 
III. Number of the roots formed. 
IV. Length of roots. 
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c) Oryza sativa. As can be seen from Fig. 3, the rate of germination and of 
growth of coleoptile in Oryza sativa was similar to that of Zea Mays in principle, 
but the mode of the growth of roots differed markedly from that of the latter. 
The growth of coleoptiles was maximum in the presence of 0.005% 2.4-D., but the 
growth of roots was never observed at this concentration, indicating that the root 
is more sensitive to 2.4-D. than the coleoptile. The sensitivity of the growth of 
root was more marked in Oryza than in Zea. For example, in 0.0001% solution, the 
relative values of the number and the length of root in Zea were 58 and 48% 
respectively, whereas those in Oryza were 10 and 6% respectively. 

As mentioned above, the growth of root of three plant species tested was more 
strongly inhibited by 2.4—-D. than the other parts of the body. 
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On the adaptation of yeast to copper. 


Ill. Further studies on the ribonucleic acid from the copper 
resistant yeast cells.* 


By T. Minacawa, N. YANAGISHIMA, Y. ARAKATSU, S. NAGASAKI, 
and J. ASHIDA.** 


Sy —, MSE, 3 B RG, PARA: BERR OMICNT 4M VRRARMA 
Ill. gucHiei OD a REICH DS 3S BAR 


From a strain of Saccharomyces ellipsoideus a copper-resistant strain was derived 
through the cultivation on (or in) the copper-containing medium (1). When cells of 
the parent strain were treated with the extract from the resistant cells they showed 
a better growth in copper-containing media than when they were treated with the 
extract from the normal cells... It was found that the ribonucleic acid (RNA) 
contained in the extract obtained from the resistant cells was responsible for the 
effect; the effect being nullified on depolymerizating the RNA with the ribonuclease 
). 

The present report deals with the determination whether the extract from the 
resistant cell contains other effective principles which are not attacked by the 
ribonuclease, and whether the extract from the normal cells contains any amount of 
the effective principle which is attacked by the ribonuclease. Heat stability of the 


effective substance, which throws some doubt on ascribing the effect to the RNA, is 
also tested. 


Material and methods 


The strain of S. ellipsotdeus used is the same as in the previous reports (1, 2). 
The strain taken from the brown colonies growing well on the MH-agar medium*** 
containing 1 millimole (mM) of CuSO, per 1. and kept in the medium of the same 
composition was designated as Ry», The Rj, strain used in the present experiments 


is the one kept subculturing for about a year. In order to reduce the extra copper 


* This work was aided by the Grants in Aid for Fundamental Research from the Ministry of 
Education. 

** Botanical Department, Faculty of Science, Kyoto University and Biological Department, Faculty 
of Science and Technology, Osaka Municipal University. 


*** Cane sugar 100g, peptone (Funai) 5g., KH2PO4 5g., MgSO4- 7H2O 2g., wort of 8 Bé 360 ml., 
distilled water 1000 ml., agar 2%. 
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content of the cells when the cell extract was made, R,, was subcultured beforehand 
once or twice in the MH-medium containing no copper, the culture being denoted by 
Ripo or Rino», respectively. 

The cell extract was made as follows: Cells cultured at 30°C. in the MH-liquid 
medium either with or without addition of copper were gathered by centrifugation, 
washed three times with distilled water, and dried at 40°C. under reduced pressure. 
The dry yeast thus obtained was suspended in distilled water and heated in a 
boiling water bath for 30 minutes. After cooling, the supernatant was separated by 
centrifugation. 

The RNA was isolated by the method after Clarke and Schryver (3) as follows. 
After treatment with cold and hot ethanol, extraction was made with 10% solution 
of NaCl at 60°C. for 5 days. The precipitate obtained by the addition of ethanol 
was dissolved in water and reprecipitated by ethanol. After this procedure was 
repeated several times, the precipitate was dissolved in 0.5% solution of Na,CO; at 
80°C for 2 hours, and the precipitate was centrifuged out. By adding acetic acid 
and ethanol to this solution, precipitate was obtained, and then redissolved in 
distilled water. After the repetition of this procedure, the precipitate was washed 
with ethanol and ether, and dried under reduced pressure. 

The effect of the cell extract and their fractions was tested as follows: One 
loopful of the parent strain, cultured for 48 hours on the MH-agar, was suspended 
in 1 ml. of the solution to be tested and incubated for 2 to 3 hours at 30°C. That 
no cell division had occurred was ascertained by the microscopic observation. The 
cell suspension was properly diluted and added to the melted MH-agar medium at 
47°C. This well-mixed cell-containing medium was divided into several lots, in order 
to test on different copper concentrations. Each lot was poured into an Erlenmeyer 
flask which contained a calculated volume of sterilized 100 mM/1. CuSO, solution, 
and the mixture was plated in 3 Petri dishes, 20 ml. each. After about 40 hour 
incubation at 30°C. the number of visible colonies was counted for ten 1 cm. squares 
per dish. The per cent ratio of the colony number in the copper media to that in 
the copper-free one represented the degree of resistance and was named the sur- 


vival ratio. 


Results 


1. The extracts were prepared from 5% suspensions of dry powdered cells of 
the parent strain and of Ripe. Each of the extracts was divided into two portions, 
the one of which was mixed with the same volume of solution of the ribonulease* 
dissolved in M/15 phosphate buffer of pH 7.3, and the other with the same buffer 


* The ribonuclease was prepared by Egami ¢ al. for their studies (5). 
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solution containing no enzyme. These four kinds of solutions were kept for 2 hours 
at 60 to 65°C., followed by heating at 100°C. for 30 minutes to inactivate the enzyme 
(4). Then pH was adjusted to 5.6 by adding diluted phosphoric acid. 


Table 1. Survival ratios in 1 mM CuSO4,-MH-medium of a strain of 
S. ellipsoideus aften the treament by the extracts from cells of the 


same strain and of a resistant strain (Rip) ) derived from it. 


Original Extract treated by the 


extract ribonuclease 
Parent strain (hl 73 
Ripa) 101 66 


The survival ratio in 1 mM Cu-MH medium was determined after the treatment 
of the cells by the above-mentioned solutions. The results are shown in Table 1. 
The R ipo) extract not digested by the ribonuclease made all of the sensitive cells 
to be viable in 1 mM Cu. But if it was acted upon by the enzyme, the survival ratio 
became of the same order as in the case of the extract from the sensitive cells. So 
the substance which is depolymerized by the enzyme, and no other, is responsible for 
the differential effect between the two extracts. 

The survival ratio does not alter even if the extract from the sensitive cells is 
digested by the ribonuclease. Hence there is no appreciable amount of the effective 
substance, sensitive to the ribonuclease, in the extract from the parent strain cells. 
It can, therefore, be concluded with high probability that some form of RNA which 
makes sensitive cells more viable in the copper medium is extractable only from the 
‘copper resistant cells. 


Table 2. Survival ratios of the sensitive cells in 1.2, 1.3, 1.4, and 1.5 mM Cu-MH-media 
after the treatment by the RNA sterilized at 50 and 100°C. 


Temperature 50°C 100°C 
ie es. Cu. Concn. 
i : te 1.3 1.4 es 2, es il, A 
Exper. No. Pla, een 2 4 
219 96.5 104 — — 100 103 — — 
213 96.5 — 76.0 —_ 98.0 — 80.7 — 
215 94.0 —_ os 0 100 _ — 0 


2. The RNA* from Rjp@) was dissolved 0.1% in the extract from commercial 


* This was exposed to 60°C. at extraction according to Clarke-Schryver and to 80°C. at purifica- 
tion after Sevag et al. (7). 
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baker’s yeast* which showed no effect on the viable ratio (6). To see the effect of 
high temperature on the activity of the RNA, a lot of the solution was sterilized at 
100°C., 30 minutes twice, and another lot at 50°C., 30 minutes thrice. As shown in 
Table 2, the activity of the RNA from the resistant cells is not lowered by heating 
at 100°C. The extracts used in the experiments reported before (2) and in the 
first part of this paper were subjected to 100°C. for a considerable while during 
their preparation. Since RNA is not reported to be completely heat stable, some 
doubt is inevitable as to ascribing the activity of the extract to the RNA. But as 
is now shown, the active RNA moiety which could be inactivated by the ribonuclease 
retains its activity even after repeated sterilization at 100°C. So it is concluded that 
even if the RNA be denaturated by the temperature of 100°C. at all, its specific 
activity of raising copper resistance is not impaired to an appresiabJe degree by the 
adopted way of sterilization. 


Summary 


1) The activity of the extract from the copper-resistant cells to raise the 
viability of the sensitive cells in copper containg media depends solely on the 
presence in the extract of a substance (of substances) readily inactivated by the 
ribonuclease. The extract from sensitive cells does not practically contain the active 
substance. 

2) The activity of the RNA moiety is not lost on heating at 100°C. for 1 hour. 
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* The addition of the extract faciliated the colony counting, as the visible colonies grew larger 


by it. 
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yxve7ye ba (Coprinus macrorhizus Rea f. 
microsporus Hongo)" OPER RET 


7 eee 


Katsuji KIMURA: On the sexual strains of Coprinus macrorhizus 
Rea f. microsporus Hongo. 


see (1951) (Sey rye ba (CCoprinus macrorhizus Rea f. microsporus 

Hongo) (t URE CH 0, ATH CIAIES ARMORED GHEL EBRELED, KEAM 

OBEOFERAR AOD YAY tb AOMSRRICM ST SARE OP iA CRO MILE 
3S 5 

HRRBHE LRA GE 

TI— RVI eSB AT ICE Ce PES EA 1S HE RIK HELE, BT EM ORR Ofb0 MWe 

KROES CHS #1 #)o0 


Ge 1 Be HEMP RRR 


a | eR TT R mh wm 4 <M BB 
M, 1949. 9. 21 aii mw iy 
Me i WO, BY " My 29) 30 cm 
M3 1950. 9. 30 ” M; §v 5m 
B, | 1950. 9. 20 Wei eK Wy ee 
Bi! PR ID " Br kU 50cm 
Bo IR ” By £0 pE~ 100m 
B3 " 9. 24 " Ee UelAS TO ian 
Yi | 1950.10. 9 Wii # w Su de v 
Y;! Dy Te " Y, kv Im 3 
Yo i TAD ” Yi £UR~ 100m 
Ta 1950. 3.15 EGER GRA) | EBM aAawohe vp 11.5km 
Ti | 1950. 9. 21 Mil wt OB ps Poe: 
To " 9, 29 " Dive 20cm 
Ki | 1950. 10. 12 Po wah 0 a He lS a y 
K» wi OW " Ky & V4E~ 100m 
7 


*yyv7vebs Gi) ARFW7e bh a2RdT (Coprinus macrorhizus Rea) ©—347mnfEt Ae th 
eng AGB RUERATE REO 4 OCHS o fi, RAMIRO PE OEM, ae AG 64 Ae 753-754 2 81 
KREBS PART ELTCHERLECDALCOVY Ye bat SLO CHORS 
AH OL ORLA AEA GBS 47144) SP os 
OK Bg UA BBE AE Wp BE 


Sept.—Oct. 1952 


Bot. Mag. Tokyo, Vol. 65, No. 721—772 


233 


hed OSFEAD SE 10 RRO LOMIUSESt ech, CHEW CHEAMc SEO Sorc 


2 RRIOSE MEL 


% ULC clamp connection jek Ofs ME BURL CHF EKO LD ABYE & HED Fe 


C8 2 ¥)o 
$2 BPIKOPERNIC t OMB RRS 
Hk pu iii i | 
Be I (AB) Il (ab) IIL (Ab) IV (aB) 
Mi 26s (Oe ten L516 gk, 10, 11, 14, 17 3*, 4,18 5*,13 Drie 
M, | 1,2*,4,5,11,13 3%, 7,9,10,18,19,20 | 612,16 ‘8,14, 15,17 
M; |1*,6 2*,5,7, 8 3%, 9, 10 re 
B, | 1*%6 3%, 9,10 edn 5*, 7,8 
By | 1*,3,6,10 5%, 8 2%, 4,7 ot 
Bg 1*,6,8,9 26,3 4*,10 Ben 
Bz | 1*,2,3,5,7,89 6* 4t 10* 
renew en: 7*, 10 2*, 5,8,9 11%, 12 
YY | 2*,5,7,10 4*,6 1*,9 3,8 
Y. | 8*,10 1*,6 o*35 | 4*7 
Ta | 2*,4,6,8,10,11 7* 5* 14%3,9 
T, | 1*,4,5,8 2*, 6,12 3*,7, 9,10 11%, 13,14 
T, | 1*,3,4,5,10,11, 16 2*, 6,7, 8,9,12,13,18 | 14*,17 15* 
Ke) 1%, 3; 7 2*,9 4*5,10 | 6,8 
K, |1* 3*, 4,5, 7,9 #68 | 10* 


RicHse 2 HC* MOSS LAGS LOLA IK MERA LE L, CH EROTR SFR 


HICd 5D SMe CRAG & 26 T Te OUI DIERKS ARMA ZIRD eo 


ag Rees 


ARREROKE IE 3 HOLS CHV, 4 RAMRO—-WE MMIC LE LOCH Bo 
o OSD bb mS ESCA M-OMME Se LOCH ROl Yi & Vi! EU Chbid RUBE ESL OM 
Ut, BEAR LDTHV ERM E RIK LEOCH SM, ATA CAPERR DIAL EMI E WOT EE 
BYOCtit PS 5 to 
EEAP CAS. OMERRUAS RIOOHICDNSELGCHSo Cl bd CRICK S 3 PERM OX 
ACAUABAD IM, RSRICHTS LOOM CAMMt SHAE ELT EAT bum oRe x 


LTO OLBED Fc a Aa B Hos TL BEN BB PRIS ah B tr 7 POK> 
OHA ICM — MIC BF SLOCHS PES PCO’ TATRME LEW o 


FE th DIG ICHB AL EEA TET 
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$3 RIFRANOLMRRMR (4 O—) 


ZX | Mi Mz Ms Bi BY Bo Ye Ta T1 Tz | By Yi Yi Ki Kp 
Mi NI Oo Onr@OwoOrme On Og Ome Sal CLE CRS 
M2 CPP RON OeNOL FOPGF (OO) S Scout Scam SC a oC 
M3 OO, AOL OO OROMION CES Sr S079 OC ORES 
By OE Ce OR NEC OPEL O RE ORG 8 Be SC ae 
By OMe CIE Ome pO Ln ©) ELKO 2 ©) oe 5 See ecuns 
Bo OOO LO (VO Owon@ SCPE Se) Bat Gabe Sc 
Yo OWOM@ OF Oe © tals Oro © Ca ees. eel oo 
da C HO Oy ey (OO PIP Joye ae Saecm eG aS 
a C2 © LOW @2OmO OF I@O«a-.@) Mil Or Cee Cie 
ie ©! 5Oe O25 VO21 OOF Onoae’, <AY OS a oun OCR 
B3 > BE a Stag OSS PLB SCL SUBS SSC me SCLC i OL MOE Ga 
NG NTE ssa cea Ge ROC Call SSO SCC Qi gietis Ses: 
Yy/ SCI SCt nh SCM Sa os NS Son SCARY BOC BE SC Ovliry sHa9OW'S 
Ki SC XESS Re POC 9 XT ae gC Rn Peuceal aia OPO tee 
Ko SEIS, axe cr ae EacApscapie Sere se GP LOrey Yorn? 


KO @MARSHOL 5% —-PAWOMAFLAELEBA v,O0, x We 
ARENBARD Y1xYi!, Y1x Bz, YixM, OBOE 5STHBALBRRDTS, 


BAZ RSF RAM ORBLRAR (4 O=) 


ely B3 | Mi 
HEE Ri | 
RY Doak ihgiteg 1s Bed ghee tO SU ee a ae ae mers 
1 ~— +54 = +o ag te eee - - = = 
ott ERR tenet ont terta Ps eR he ere 
a 2 Boe Sed d grate cee i ee ced A alge Sere 
i mae Mery wast ice es Sat ee eee ns aye 


+ Ella clamp connection O]BRMe, — AATERE Ro 


KICK 3 VERGO Hi] Ic —MBIEG ONF ORES SCLLF RKO TaxM, RU TaxY. OBER 
DbbpPote G5 Ro TLCH 3 RICHFE SIC MX Yo CAMSLARAEAT Sm EFI Mi 
OM FSUAFe AaBb LPI Ta ik Aa’B’b’, Y2 wt Ala Bb!’ CHSLWURE 5, Ta it My, Yo 
Mak VA W5km &N€ CRM CRRINK OCHS, COLSH—-MEMAL EATS RBI 
VORREMIOLOCRAA SHPO, LeLiusé OFIE fe TERR ICE L Ye WEE PEME JIC IA & CO 
LRRD DNS PAMNMU, CHEADKOMBKOTSCLICH3, 
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FE OR et oes baereeees S108 
1(AB) 8(ab) 3(Ab) 5(aB) | 8(A”B/) 1(a!’b!!) 2(A/’b!") 4 (a//B’) 
2 (AB’) - 4 — ne - Fees 
7 (a’b’) aa + + + + + a a 
pba / 
5 (Ab!) = t — + + 4 
1 (a/B/) a ~ + a = + ae = 
Fi x 


9yYXHYe ba (Coprinus macrorhizus Rea f. microsporus Hongd) Of 
1S MARCO TENEN ORK LOEONKD, B46 A-OUEWF 2 EOTWKOMU 2 MAIR 
720 CHHAARAVICASLOCHOK, LHREOVARISIENFT CR LOOORM CAN, 
FIOMOZAZE CHARA ( BLSERDOR, FC ARR OMANI -BEGOHA TF 
DHT SGRAPSA0CLLAMSHNK, 


ED CASH OE AICS LD CRE Rt, 7) SCHEER IE OR AA, AS ERS AG 
ROK LRU TRA OR RIS. 


Summary 


1. Determination of sexuality in Coprinus macrorhizus Rea f. microsporus 
Hongé was made using fifteen wild fruit-bodies collected from different places in 


Okayama Prefecture. 
2. These strains were, with one exception, proved to be of different constitution 


in sexuality. 
3. These sexual strains were classified into two distinct groups which were 
quite intersterile; in all possible combinations of monosporous mycelia from these 


different groups was formed no clamp connection. 
4. In somewhat remoted places were found two exceptional strains which were 


partially identical with certain other in their genic constitution for their sexuality. 


5l j=} xl fk | 
1) AHH (1951): ¥ FIAT OREKRT (FH), Hee 64, 81-86 
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Kw HO tk eG HS 
1D Bo KE ORM BIL OD wc* 


ae YA a 


Tomoe OINUMA: Karyomorphology of Cereals. 


V. Karyotype alteration in barley varieties. i 


KE (Hordeum) Ota fAIL HT St, Nakao (1911), Usiscu (1921), Kinara 
(1924) UCD, F< ORRICK DHE SNE, UPUBMCOW TEE LE £OKMREK 
{, bore Tho & Levan (1950) OMHEBSSETFRW. LMU Tho & Levan ® 
Rh, MAO RSD OTUNL KOK LOCH), SORAAKOIAES ERLE RRL 56 
ABHS. CVSRBADTKEOD MEELIS 7 OD SERAIEO FEA dh BABI eS, 
% OAIMMWAWILEAT O LAR AB LOR, CC BW CR AEKEOD BI SHG DIU, 
LIUEK VABOMNLL AKA, S GIANNA CERO Hae, Pei" LSA Be PR 
WI GMT SIECKEOTHMUALOEWIL, 1944 PUK OD MORI LI. Lb 
UCME HUD SHES ICED, CLIT O- MAMET SAM CHS, 


we RU A 


WFIU AW ATER, ETD CAA ERD, (AEE) BPE Ek DMS SHAKE 
D, fA AAAS BASS e Ta RAR GREAT ED AES NK EO, ROK RAG 
CGA) PRLS TASKER CREPES HKARMMCHS. CIRM PRS PF8or 
HGeiLL, HELA. RROGUCOW TK, BKORSMOMACHED SH 1 
RBIMSNKWo 


3 cs 


FNS EFA AE OAPI BWC, ayay, aga, MUS agaz OPW GMI UK 
FEABNIOW T BER ALD DSB, SGU agay, asas OBMWZMIASS, CHGERKOIN 
CC DAG 

a) aya; WY (CH 1 AY) : 

COPMMTCE 7 KOSS, KOMAIERAS. a, HI 6u Bd, submedian 
CE bimini NS BO AVOE &D. b tk submedian CPOE POAC R & DIED, GBH 
OMENS & CMeED SU TBRC/DERIZOMBHAD'D 3B, c [& submedian CES Bates 
HOKU % BO. d (& median, e (& submedian Rik subterminal C, Epile d Oz 
KDR. f ld submedian C, Mi PiAMS ATLA Y OM BEADD So = OBHRSEE & SOB 


1) BOAR ER AA EB AE 92 BiH HATS REE ES -No. 15. 
2) BLOC k SB, MRE No. 47045. 
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Table 1. Barley varieties of the aya, Karyotype. 

Strain Variety Row of spikelet Locality Given by 
100 Bohmia Gk ~ 7) 2 Europe Ono 
119 Plumage Gerste (AH7 ) 2 =) 2 Sweden " 
173 Chile chevallier (# 9 » x» —) 2 ‘Sinks ” 

176 eae (FyvrxRAyre= 2 Denmark ” 
LE 
188 fee ice chevallier (Awe -~ 2 Australia " 
y — 
243 H.E.S. (Hindu-Kush Exp. 2 Hindu-Kush ” 
Samm.) No. 1 
304. Tschermak 2 Europe Rees 
308 Australian chevallier 2 Australia ” 
325 var. nigricans Kcke. Afghanistan Takahashi 
(19 7 BB) 
327 var. erectum (43h) 2 Europe " 
337 var. Nudideficiens 2 (deficiens) Europe tt 
338 Russian No. 79 (#3 79 =) 2 (deficiens) Russia " 
12 Marumi No. 1 (4 142) 6 Japan Ono 
21 Hosogara No. 2 (#fi 2 6 Japan ! 
31 Goseshikoku (im A) 6 Japan " 
50 Kosaba No. 1 (/\ fi 1) 6 Japan " 
125 American No. 4 CK 4£) 6 ULSTAr ” 
126 American No. 3 Oki 3 =) 6 UL Ss AN " 
132 American No. 10 (KE 10 #) 6 UnSa Ae wt 
140 | American standard 6 oS AN, " 
KERB ) 
198 22~1 (Strain of Dai Nippon 6 Manchuria ” 
Brew.) 
249 Késhurei Gol (A445 - 7) 6 Manchuria " 
257 Karafuto Marumi No. 1 6 Japan " 
CHEAWE 13) Dai Nippon 
303 Mochimugi (#62) 6 Japan Brewery 
Yamamoto 
318 Chinko No. 83 (#F 834) 6 Japan Takahashi 
(var. subnudipyramidatum ) : 
315 Bézumochi (492 F5) 6 Japan ” 
316 Bézudmugi (Af KH) 6 Japan " 
318 | Sdmugi (25) 6 Korea " 
319 Rokkaku Tamamugi Késhti 6 Korea ” 
(Af EARN) 
326 France No. 1 (var. Coellesta) 6 Europe " 
ChB 1)- 
330 Russian No. 54 (#2 54-4) 6 Russia " 
(ver. leiorrhynchum) 
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JHE AR CHET FHT], & IEC 4 BY, submedian CHZ, COWMLRIO 
[RMS SL SAWICHEL, 5B 6 Kee 19 (AER (Fig. 1. a) 2 Sefiliid 12 HARE (Fig. 1, b) TH 
Zo COMMAGHEKOM< CHS. (Table 1.), 

b) aga, MY C4 IT a) 

AV a Yetoee PAM CED, AMA arar WENCH 3. 6 Fel 18 wil, 
(Fig. 1, c), 2 Shi 10 fh (Fig. 1, d) DWE Sh, COMBE aay MIEKW CHW. © 
OMNIS S thea FROMM < CHS (Table 2), 


Table 2. Barley varieties of the aga2 Karyotype. 


Strain Variety Row of spikelet Locality’ Given by 
32 Golden Melon Sai No. 1 (2 - 2 Japan Ono 
wFyvyxrxunyif1 =) 
44 Wase Golden Melon (Ea - 2 Japan 7 


IED. ES 


108 Russian No. 3 (EH 3 =) 2 Russia 7 
116 Russian No. 50 (#2 50 =) 2 Russia " 
144 Harbin Nij6 (s2~¥e Yas) 2 Manchuria " 
149 Frederickson 2 Europe " 
153 Goldthorpe Z Europe Iw 
202 Shin Ebisu No. 16 (#j= & 2162) 2 Japan ae 
301 Himalaya Nij6 Ce + 7 + =4) 2 (hood) China " 
302 Mochimugi (#328) 2 Japan " 
5 Mochimugi (#225) 6 Japan " 
6 Mochimugi (#62) 6 Japan ” 
Sangatsuko No. 1 (=H15) 6 Japan " 
18 Wase Rokkaku (414E 74 ff) 6 Japan " 
23 Sangatsu (=F) 6 Japan " 
28 Aizu No, 2 (Ay¥t2 =) 6 Japan W 
29 Sekitori No. 3 (BiH 3-2) 6 Japan 7 
34, Hozoroi (#dii) 6 Japan v 
38 Rokkaku No. 1 (ff 1 6 Japan ” 
937 H.E.S. No. 39 6 Hindu-Kush ” 
247 J-50 (Strain of Dai Nippon 6 Manchuria ” 
Brew.) 
260 Barbless 6 Europe " 
273 Hakubai (H#) 6 Japan 7 
289 Hosomugi (#128) 6 Japan " 
293 Mukashi Tanikaze (4¢4)al) 6 Japan " 
320 | Taikékwang-Shukakyé 6 China Takahashi 
(KA F AAG) 
322 Shanghai ML nude 6 China " 
(EWE ML #8) 
332 Mammute (var. Meneliki) 6 Canada " 


PE ee ns A eee 
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C) aza3 2 ( TI WH) 

a REROBCAWCED, KWOK DWESO-OMMNE DSN CHLEIZ, 6 RAS 
Hn el (Fig. i €); 2 EE 1 nak (Fig. ile f) DMZ Sh, HREM SS (hak > CC re Ze LORRY, 
(ZROW 6 CHS, (Table 3), 


Table 3. Cultivated barley varieties having the a3a3 Karyotype. 


Strain Variety Row of spikelet Locality Given by 
187 Hakata No. 2 (#422) 2 Japan Ono 
242 H.E.S. No. 4 | 6 Hindu-kush ” 
248 E.P. No. 973 (Strain of Dai 6 Tibet 72 

Nippon Brew.) | 
258 Bozu No. 1 Gf=1#) 6 Japan " 
314 Chikurin (474K) | 6 Japan Takahashi 
(var. brachyatherum) 
317 Teisen No. 5 G8JIl 5) 6 Korea " 
321 Hakusha-Taiya (S¥—xXKyé) 6 China " 
323 Shés6 elevated hood 6 (elevated China " 
(BER= 2) | hood) 
328 Tammi (var. pyramidatum) 6 Finland " 
343 Teishi hood (f= 2) | 6 (hood) | China " 


d) agay HY CHS IV AY) 

LOBBEBLBCMONEDOKLOT, a YeeRORM as LARS L, OM 
We B— Bo KARE BH LEORDYFRCHS. COBUNO4ODAHEEL COMET, 2 RMOR 
El 7 (Strain No. 329. var. nudum L.) #2 CH% CFig. 1, g), 

e) asas A CHS V HY) 

x DIGH % PORAETCE UO THES NK. ED a Yetafald ay YLtatkKoO Mm pid*, 180° te 
CMRLRLMREBL LS, Lit 2 SMOAICHHL, H-E.S. No. 3649 (Strain No. 
246, 306, 324) RUBE 80 (Strain No. 331) © 2 fifiitéd CHS (Fig. 1, h)o 

DLA PRAMAS b, H2MOM< &S CFig. 2), 

f) RRQ COS a Yeo HELE 

GES RG Zeb Sh, ASWNK RSH, WELK eAADZILURDOK, K 
B50 3 5 MANOR, MICRO BY VAT S PMNS CHE ts CTO, EO Fi, MARE 
DWT HR 2 EIR Uo LOMITA KAS KOM, CHS CAMANEReS 6G 
TDCBKITSPHECH CKD, MACE DAVMUKLEDCHZ) (Table 4), 216 Fr ets 
OS a YEKOMSROHRt, KMOM<. &hS (Fig.3), CHDGUT ap<ajy<a3<ay=azs 
ZSBRDDD 4S. 


ss = 


Cli} 5 


TEAEKAED BANS ajay, ara2z, KU! azaz O 3MAD RIM Ca ed, MABE Cr GOMBE, 
agay RU ass BMABICA TCT, WODICULOSLZRULTWS. LO 5 WMEREBILOBH 
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fi 4 "% HE Be 


Fig. 1. Somatic chromosomes 
of cultivated barley varieties. 


a) 6-rowed ajay (Strain No. 257), 
b) 2-rowed ajay (Strain No. 308), 
c) 6-rowed agaz (Strain No. 260), 
d) 2-rowed agay (Strain No. 
202), e) 6-rowed a3a3 (Strair No. 
242), £) 2-rowed aga3 (Strain No. 
187), 2) 2-rowed agay (Strain 
No. 329), h) 2-rowed agas (Strain 
No. 246). x 1500. 
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ehh Sic, HI Mee MW Wisse Aah 
HLL, PO6 BE 2FOWKLAUV. HF 
TI Way 2 MS Le UC HES US SNK ak 
Soot, wh 6 Kl 2 ROMAN HLM 
SNS, HIV MRS EDFA 1 hh 
GC, 2 RMCHS. HV MWk2 MECH 
Z2Sq, BEA 2 BcMwE ONS, WE 
HEN H UR PEAKE LAIR EDS 
&, KOmM< %S (Table 5), 


Table 5. Numbers of varieties and rows of 
spikelets in each karyotype. 


LAL trestle vote ene eee Sy Oo rowed 
Ada) = ee ae ee eee POA pcre sana F 
AZAR apes estas okaachan seeds 14 Caw 
AMAL Tivos alates coaeeress guess kee 1 tes {2- vowed 
ABAG Lo. ceneateaceeoeeesmasees 2, 

Total 86 


2 OBA LE EOMIEMRIS, HOA A SHS 
IMpDoRs VME CORER, AMNICH 
ZLLRMROTWS. CORR tO 
FPEKBANC BS SPHERE Db, KAEDO 
HEM hts 2G < aya, OBR LOOER 
PMCHoOR LB DNS, CO TYG 
H. agriocrithon E. ABERG (ajay) Dt4e 
U, we 6 BOM MEL KRY, the A. 
spontaneum C. Kocw (aya) D*4EU, 2 
WUD AS ORMEAAK LOL BAGH 
So WUT 2 BRS 6 RiiD GIA Lz 
Ob, TOMASI CwbNT, O 
WE 6 ARLE Db & BER eR TNS BI) 
DIEEDON< CHZo FTRDOEKEODIE 
{EHPNERO UN ( BAGS (Table 6), 

SEL FZIY OD Lhieele Kacawa (1929 a) 
kD, NEE (Triticum) Ch3nk, + 
%teto>% T. monococcum, T. polonicum, 
T. dicoccum, KU T. vulgare ia, teé 
IMA afKle (CL: S) 2, heh 100: 
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Table 4. Materials used in the comparative studies of different karyotypes. 


Strai 2 | Row Ofiae | é : Ro heey 
rain Variety Snikelet Karyotype | Strain Variety Spike ae: Karyotype 
21 Gm 2 6 ajay (1) | 302 | Mochimugi (Ria) 6 agag (IL) 
188 | Australian 2 ajai (I) | 187 | Hakata No. 2 2 
chevallier | (fi4 22) agag CI) 
GRHy x9 -) | 
309 Hordeum | 6 ajay (1) 242 H. EF. S!-No. 4 6 aga3z (III) 
agriocrithon 
(wild barley) 
315 | Bézumochi (#72: 6 ajay (I) | 321 | Hakusha-Taiya 6 agaz (IIL) 
¥6) C(HD—Ais) 
316 Bézuémugi (+73: 6 aja1_ (I) 323 Shés6 elevated 6 azaz (IIT) 
RE) | hood (f##§2= 
RD 
23 Sangatsu (= ) 6 agag CII) || 329 Russian No. 7 (#2 2 agaq (IV) 
| Ee] 7 =) (var. 
| nudum ) 
44 Wase Golden 2 agag (II) || 324 H.E.S. No. 3649 2 asa5 (V) 
Melon (#42 = | 
mnFy Any) 
301 Himalaya Nijé 2 agag C11) 331 Russian No. 80 2 agas (V) 
tv 7 Vv) | (2 80 =) 
= a | = a 
2 . ay a | 4 ay a 
| 


3/6*324 (88x33) 


Z | | 
: 2x4 3 09x44 


188 * 337 BIS x Hip 3I5X% 323 315 x 329 


YER ISS HiaZY 
Hx 3213 


23x44 4x23 
YUxX2) 4U%309 | 44x30) = 30/x44 
KA BIS MA *IOZ FOIRUH 


(t | 


IBIXBI6 242339 


lI 
{| 


/89 * 302 32/x 44 
323 x44 


Fig. 2. Basikaryotype alt- 
eration in Hordeum. (In 
this figure, homologous chro- 
mosomes from b to g do not 
alter their forms.) x 1500. 


324327 33/329 


33/ * 339 33/x AY 33) x 2H2 


Fig. 3. Comparison of the length of the “a 
chromosomes among different Karyotopes. x 1500. 


” 
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Table 6. Evolution of barley varieties. 


worn H. agriocrithon — cultivated barley — aa; > aa. ? 


oo (wild, a,a,) (a;a)) 
a 
ee 


Unknown species < 
(wild, 6-rowed a,a;) PASM 


he 
Con : 
tsa H. spontancum — cultivated barley > aya, > a3a, 
(wild, a,a;) (aya) 
=> dyay — asds — ? 
Rachis articulate Rachis disarticulate 


68, 100: 52~54, 100: 50~51, BUF 100: 44~50 tedO, CHEED Triticum OFRGD* dD 
DOEWI, LMLAMEL LEME AAOES LFRADLOCE( CER, PIRBIRD, B 
MLFSLDCHS. KEOME 1 HF7 LVEDE DCL 5 CHSR, Triticum Omeatk7 7 
LBOFMNLK DEO RE RORSEALIT SZ. CLR BWT, BMEBHO IC Ht dD, 
FL2O6( DOCED PID SG, BREN CA IIS HUIS OO LWRMA LW INE CHSO 
LOD LEC, ZeHPNTOR SOBER, F, CW CTSA SNAMADHS. EHEC, 
NavascHIN (1934) Id, HORKAS SOMBRE LO Crepis OPE DIEL, RERID 
HAMS 35 TIL AEAOK S SORBED HBO ZIUCIEUT, BU BOX GRU SB, 
BHOKEC 0 OBS LUE MOMRICEE LED CHS. 


Ea #) 


TL) BGA 74 ERC OW CRAY ES L, ajay, avd2, agaz, aay, MOY asas OM 5 WM %e 
Eyl Utz. 
2) AMIE ATH Lt OMIA VERA UT, ABOME(LRKOM < HERBAL, 


suk 7 FH. agriocrithon — 4&2§KAE — ards > aga; > ? 
oe (UPAR aay) (aya)) 
(FRAEAS sigh gene 
OIG fia > H. spontaneum > FiPEKAE — aya, > asa; > 
(EFA: ajay) (a,a,) ; 


\ ; > Asay > Ass —> ? 
As Fei 5 ME > BF FIBERS HE 


3) FMI O MBN DIY, BAHN KOTHI Fi HAO BUF ets Le LICE 
D. BMOURIIR mL. LIUCkhD 5 WO a Alara, agai <ag<ay=as SOLED 
DPIWK, LODE BMG Ete PURSAZLOLBS, 
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Summary 


1) Studies of cultivated barley varieties were made karyomorphologically using 
seventy-four varieties obtained from all over the world. Five karyotypes were 
distinguished regarding the forms of the “a” chromosomes as aya1, Ara, a3a3, aya4, 
and asa;. In these types, the remaining chromosomes show similar form in each 
homologous chromosome. Difference of genetic character can not be found among 
these karyotypes. 

2) Number of varieties of each karyotype, including formerly reported wild 
barleys, decrease gradually from the a,a; to the asas, namely; 


Karyotype Number of variety Row of spikelet 
AY Al asWoteleakica. Gear sam ceoe veoakeon teens 37 Two rowed arises 
GAD Meriadpos etc eee ane ane wiclattia a tiaseini mice BO gocsene tes ence e const aes | 
Six-rowed varieties 

Aga Ses, es, ee Ot oe eS See Ree 14 
ALANIS, Siac anc boro Ree ocean cote eave 1 

} Se eee ee er er { Two-rowed varieties. 
ARAGS Mot neet an et eee a Maa teddies: 2 : 


This tendency to decrease the number of variety seems to show the course of 
karyotype evolution in Hordeum, e. g. ajaj—agaza3a3— aay asas. Evolution course 


of karyotype in Hordeum is probable as follows ; 


1S > H. agriocrithon — cultivated barley — a,a, > aa, > ? 
yee .. 
oe (wild, aa) (aay) 
6 beatae A 
Unknown species <__ 


wild, 6-rowed a,a;) “~royy— 
; a ved Coursa> H. spontaneum - cultivated barley — a,a, > a;a, 


rs, 
(wild, a,a;) (aja;) 
SS 22 Aas > gas —> 2 ye 
Rachis articulate Rachis disarticulate 


3) Comparative studies of morphology of the “a” chromosomes among different 
karyotypes in barley varieties were exactly carried out in one-cells of F, plants 
derived from the crossings between these differently typed varieties. From this 
study the relationship of absolute length of these “a” chromosomes become clear 


as follows ; ag<aj<a3<ca4=as. 
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JAI * BRECOMMMO HY, BR, 
yA ty, MEAGHER BAR 


i de” 


Yasuji Fujita: Cinnamomum camphora Sieb. and its allied Species. Their inter- 
relations considered from the view-points of Species characteristics, Chemical constituents, 
Geographical distributions and Evolution. 


HMB 7A FHV BBePOLTSKO 6 MCHSY 
1. Cinnamomum camphora Sieb.: Syn. Pl. Oec. Jap., 23, (1830); Koidzumi: FI. 
Symb. Orient. Asiat., 22, (1930); Masamune: Trans. Nat. His. Soc. Formos., 
22, 195, (1932); Nemoto: Flora Jap. Sup., 245, (1936). 
Syn. Laurus Camphora Linn.: Sp. Pl., 369, (1753). 
Cinnamomum Camphora Nees et Eberm.: Handbuch Med. Pharm. Bot., 2, 
430, (1831); Sasaki: L. Pl. Formos., 192, (1928); Makino et Nemoto: 
Flora Jap., 364, (1931). 
Cinnamomum Camphora Nees et Eberm. var. glaucescens Alex. Braun: 
Verh. Preuss. Gartenbau Verein, 21, 9, (1852); Meissner: DC. Prodr., 15, 
I, 24, (1864). 
Hab. Japan, Formosa, China, Indo-china. 
Nom. 72/7 +, ti (AH: ii. 
2. Cinnamomum camphora Sieb. var. linaloolifera Fujita. 
Syn. Cinnamomum Camphora Nees et Eberm. var. glaucescens (non Al. Braun) 
Nakai: Tokyo Bot. Mog., 41, 519, (1927) ; Sasaki: L. Pl. Formos., 192, (1928) ; 
Fujita: Trans. Nat. His. Soc. Formos., A by PoE GEER 
Cinnamomum Camphora Sieb. var. glaucescens Kamikoti: Ann. Rep. Taihoku 
Bot. Gard., 3, 79, (1933); Masamune: Short Flora Formos., 71, (1936). 
Hab. Formosa, China. 
Nom. #9 7a, Jyh, bE (AoA. 
3 Cinnamomum nominale Hay.: Ic. Pl. Formos., 3, 160, (1913); Fujita: Trans. 
‘Nat. His. Soc. Formos., 21, 257, (1931). 
Syn. Cinnamomum Camphora Nees et Eberm. var. nominalis Hay.: 
Sci. Tokyo, 22, 349, (1906) ; Matsumura : Ind. Pl. Jap., II, 2, 135, (1912). 


J. Coll. 


* AM CARAT EA Laboratory of Essential Oil, Osaka Industrial Research Institute. 
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Cinnamomum Camphora Nees et Eberm. var. nominale Hay. in Matsumura 
et Hayata: Enum. Pl. Formos., 349, (1906); Sasaki: L. PI. Formos., 192, 
(1928). 

Cinnamomum Camphora Sieb. var. nominale Kamikoti: Ann. Rep. Taihoku 
Bot. Gard., 3, 78, (1933); Masamune: Short Flora Formos., 71, (1936). 

Cinnamomum Camphora Nees et Eberm. var. glaucescens (non Al. Braun) 
Nakai: Tokyo Bot. Mag., 41, 519, (1927). 

Cinnamomum Camphoroides Hay.: Jc. Pl. Formos., 3, 158, (1913); Sasaki: 
L. Pl. Formos., 192, (1928); Yamamoto: J. Soc. Trop. Agri., 4, 53, (1932). 

Hab. Formosa. 
Nom. 7A/ 42574, VAI X ERX, FGUFA, WERE FC. 

4. Cinnamomum nominale Hay. var. linalis Fujita: Trans. Nat. His. Soc. Formos., 

Ble CL9SLy. 
Hab. Formosa. 
Nom. 3UFARVVaY.- 

5. Cinnamomum micranthum Hay.: Ic. Pl. Formos., 3, 160, (1913); 5, 158, f 54 a, 
55, (1915); Sasaki: L. Pl. Formos., 193, (1928); Makino et Nemoto: Flora 
Jap., 366, (1931). 

Syn. Machilus micrantha Hay.: Ic. Pl. Formos., 2, 130, (1912). 
Hab. Formosa. 
Nom. *ANYA, 7 YNYA, ARE (Pan-chun). 

6. Cinnamomum Kanahirai Hay.: Ic. PI. Formos., 3, 159, (1913); 5, 157, f 54, L. f. 
(1915) ; Sasaki: L. Pl. Formos., 192, (1928); Makino et Nemoto: Flora Jap., 
365, (1931). 

Syn. Cinnamomum micranthum (non Hay.) Kanehira et Sasaki: J. Soc. Trop. 
Agri., 5, 400, (1933); Kanehira: Formos. Trees, 303, (1936); Masamune: 
Short Flora Formos., 71, (1936); Nemoto: Flora Jap. Sup., 246, (1936). 

Hab. Formosa. 

Nom. (#49749, Yad, “he, Be: 

LAU BAO Feith Kad & OE RMIESRIK GEO THAT HUEKOMC ES. GEO I, Il-- 

(ERR, EEA Y y IRR ERS ERT) 


a 1 # 2% 2A2* CC, camphora Sieb.) 


a-Terpineol, Citronellol, Dipentene, d~Limonene, Cineole, Phellandrene 


d-Camphor, «-, $-Pinene, Camphene, Borneol 


Safrol, Methylengenol, Eugenol 


ld 


Cadinene, Bisabolene, Caryophyllene, Eudalene type, Sesquitecpene 


SRE: 1 K; 1, 1 Wx 
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I . Patinatonty Pov ernineol Geraniol Dinsutenes une 
I d-Camphor, «-Pinene, Camphene 
sik Safrol, Eugenol 
V padaleue type pesduiterpencs SSNS SSS alcohol 

ESL : Lx: I, I AA ae saat yee are 

se 3 4 F072 (C. nominale eee 
: I Sime SDipenizne. - Gace Pieindiene ij E : 
I d-Camphor, «-Pinene, Camphene 
Wl Safrol 
V Sesquiterpene alcohol 
BE: eh tae ee 
$43 FOYT RARYY sy (C. nominale Hay. var. linalia Fujita) 

i I-Linalool 
I d-Camphor 
Il 
V Sequiterpene 

SRE: | K 

5 fe AANZ-Z (C. micranthum Hay.) 

I ]-Linalool, «-Terpineol, Dipentene, Cineole 
I d-Camphor, /-Camphene, /-«-Pinene, d-Borneol 
Il Safrol, Methyleugenol, Elemicine 
V Micranene (d, /-Cadineue) 
V Decylaldehyde, Pentadecylaldehyde 

RE: WV A; I, 1 meee 

6 # #207474 (C. Kanahirai Hay.) 
ee ae ee ace Cue Oa 
Camphene 

q Safrol, Eugenol 
V d-Cadinene, Bisabolene, a new Sesquiterpene 


ye: 1, TA; 1 wet 
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DLAC S SHE ESE & AAD SANS TEE UC TD ARC BSS S Ht TE 
CHIT, CDLOOMB*E L & DFHUKVLO HI EI EOT, ZOMMITHEHNO RADI 
RSNHZ’LOT, I t& Linalool, Terpineol #44: YE, I tk Camphor KV! Bicyclic terpene 
AE GLUES, IIL tt Phenolether 34’: pk YS, IV t& Sesquiterpene 3A4t se88se, V (& Cliphatic 
aldehyde SRE BE CH So 

STZAIFEADY 2D LAREN LTO BARDS OD, HERE HRC RW LOR 
CREED, TBE ENUF ZORAKORCH OT, RRCABE CORE EOTE) gis 
WWS, MBARIY = VIRAEKANE Linalool BtMon ba UWHECH OD, THO 7 Az 
7 *t&26 Linalool S68 Liz COMIC KIRA DY Y a WIC C. camphora Sieb. var. 
linaloolifera Fujita 7% SAHA PSA 

IHIEPCRIB EA 2 ABR UV Ya VRE ROYAL +A »Y C. nominale Hay. Liki l, W 
4% & UT C. Camphora Nees et Eberm. vat. glaucescens A. Br. HOAFE LK. C 
DANE SNURAY Y a VORB E UTHAAIINEIMO BAU CREDS, Braun ek OT 1852 
AE G-A GIVIRL OBB v DROS Y > ARCA S UK 7 A? +O AAR 
OT, PAD AL UC PTH CHES Fete hPL SAHNI ST 6 EOCHOT, RUTAVY Ya 
9 BRST LDCS 

TERT FUP AVIED ADS, RY aD Ba tena D0, KTHERO 
WINK, FERUBIAZ AZ FICIEUTHEE) SB 6, TEI SEW asi CAE ¢ ,. RARE 
hs LEAT IER OU S. EZ AA +, BOY a DIELS, wi HEAL 
RRDYR( , HRD US BREET. IKE KWMCMT SOW, BAI EDF LOC, LO 
FUCKED AACA KS. CHERIBIENNE SOT BWID MOMENTS C, BRN 
ENR SEOCEEW COLDOOW RINE AZ +I Het, KAY Ys DLA 
HN Linalool BRU LOD 4S S, Ltv% C. nominale Hay. var. linalia Fujita (> 
YVTFABRVY 42D) LEVER, 

*ANDA (C. micranthum Hay.) #2974 (C. Kanahirai Hay.) tle7 27 
FELPORASUMMCHS. SRIRAM 8 4, COMMA Ste Cue, Bea 
OIE hve OWN RMWRLE CT, 24% C. Micranthum Hay. c#—-U, THIS 
aVYsVIESOMLRRASEK, 

BRU CAULK AY C, WKDO C. Kanahirai Hay. OM ANT, HGRSWR 45 46 
25) 25 A BIEN SC UAE CHME LY: C. micranthum Hay. DIBA UT WORE ICHOKY 
DEGr2CNS,. COMBILW iid THMCHAD, TANFACHBYLVYeDkDY 
KEE, REA CREDW CB EADD SIG ROBSS ZEUCH SB, ¥27Va 
DSB ATE UMD P/N S ¢, UE, OPBHYO, MYLACARDUOEWDMIEF wr vr Ag 
MOD 6, CORCK. RiMSNS. RM AIA L, FA -SP AOE IM, 
MO WWLCH SB, F277 2 VRP TINRS GAH, BE, EEO 100~2500m @ 
mba ez UCL, HICK UC AI, TESEURIEIE EDS S 

mm e UCks t NP AMMA L UTC Safrol ky %e), Mkt Safrol } Pen- 
tadecyl aldehyde, #Ejhik Decyl aldehyde %3:h4> L375, LHIKLYadrs » Oe 
WAS L < Safrol ze A:piare F432, LD%- Sabinene, Terpinenol-(4) xa, whit 
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Safrol JE O ste E UT Terpinenol-(4) & » %& 0, HEME Sabinene, Linalool, Terpinenol 
“(4) hVGS. MECOMAAWDC MMPI TS. COI Six & EP BY Ze BERL 
4A Ny -Alk Decyl aldehyde, Pentadecyl aldehyde ##USICHD, Fa7Va VE 
Terpinenol-(4) P42 HC2U7CH 5, 

CHB KOT COMA EWID CI SME SADT S 0 

DWLEOM—<( FAA %, FAATR TVS UCAS SMM EL, RIV aD, 
SUF ARDY Ya VIREO Linalooll P4HIL SUS HEL, +a STAN 
BIrvege re, ¥272747(k Terpinenol-(4) 2eAuvte Heo ZUR SD HID 
HOAMNIMELR SCHOTT, Safrol OMA LOEHMGKTCHS. Moka sho were 
RTW WE SAPS CH SDs, WAC bUO Hye RBS MOS OFEVURKMD ZEtK & OTK 
Dit INS BB HSS o 

AZAIEERDY ADE HREM SL, CNEOAANC EES S HER 
BSA CHSd, ZORUUKIECCAADED SS. CD) Bich BLOOM 1 AK 
BEG, AY ya VHNCIR LLinalool BSHCSENSD, 747 FHNCGME LOL OLE 
fext-$, a-Terpineol D—BGRCFETS. COURIC KOT lLinalool SA(ELT a- 
Terpineol CROKMDHSN, LRURLDEEBSEFHRY Yad Cite) DHHELT% 
2% KR) CHOKE ERT. LOM SM KOM MId 6 EWC, RY Y a DOM 
EL LTSWOHMBROUBOCHSS VF O-MOARMENSR, 727 HAAS 
DALIZA AS, THROES, kA PF vt Dbrrsy, YF CIRIAM, IRE, TEE, TOPE, WPA, 
454, DOJII, Wit, WL WH MULE Be HUD LF SHU 100~140°, kisi 20~35° FANS 
BZ BBDOKAIA ET 

5 SAD D FART Yad DPOTMLLELDCH SR, FIOFAKDY a IE 
FY a IDOIIELILBARBEDE, FIFARD Ya IDORDY a IBPLLEE BA 
ZOPE4YE, LHUFIIPFARY YaVROFIFAOD FMD AO HT RO FORME Be 6 
2, LD d EMEC BOT PIM MRIW HIE ¢ FEAEL OME KOTEDS0 CDROOT 
PHO VO PEI IRs SWEETS & VSO PGWBILCO' PAIR & (REC IRE D, CM 
Lowa kD EMIS, RAH WERE B—-MRBSE DCH IT, PaBIeH (ik yt KeE 
LOT OI ELOCH SD, LOWED OTCAPHNER LEO LBA 61S EMO 
ECDSLENS, BOBMEAOTLEIVT A 9 YaDPRAVDY aT ORACH OHS 
DCHADI o 

Ait AAT ADIL OW TLS &, COR 1 ARBORS WC was ED, Ke 
#ht}@ %I-Linalool, a-Terpineol Selk(s & A EBL. , BRO hI b PDI WOODS OR 
mst, 3% d-Camphor 404: KYERO IU Bich CHS bie), CORD CRM 
Decyl aldehyde, ##6\2 Pentadecyl aldehyde “ili 7 ” F & VPI DIVER DINE 56 
$3o Ht Safrol DIWBRO IMD &—-MA CRS 0 GEQDTA ANP ARLRVD YAID 
ESHELIC ROE, EDIMEDHMLT 27 X EULA SET BMPS o 

EK UX a Ya TCH 1 AMEKOBME eds) BCH D, 20320. 
hla 7 ~7 *O a-Terpineol HAULS > Cit Terpinenol-(4) ES. LPbIOLDOES 
The KIARA BD LLinalool ws!) L44326, 2D Terpinenol-(4) (& Ter-. 
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pineol [eePlk D LLinalool MG&/4EULKLOCHS,. LOMReRT LH 1 MOM ZS. 


Fig. 1. Formational relationship of d-«-Terpineol and 
d-Terpinenol-(4) from /-Linalool 
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Fig. 2. Evolutional relationship of Cinnamonum camphora Sieb. 
and its allied Species 
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1) BRIN: “ feo kiwh © dkwhor gz,” 315 (1951). 2) FEAL: “ Ru kahodewemEae,” 325 (1951). 
3) JRE: 8, No. 10, 11 (1950). 
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RFYIORTPTIRRUNA) bY) vo RPT RBR 
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Kyuichi SAKURAI: Observation of the Genus Kiaeria, Paraleucobryum, 


Orthodicranum and Dicranoloma in Japan. 


Kiaeria Hagen. tr yvyA DT 


pryyHas (Kiaeria) Bey vp¥IF BE DTU CHOLO Bl wd ONKOL 
1941 *#£ Hagen ~* D.K.N. Vid. Selsk. Skrift. \C38#UKOKIMES. Brotherus KCI 
#e Pflanzen-familien (1925) (HRA UTS. FRECIMBOUSFSS 

FREL UTCKO 3 MSPSSODA CHUA LOD ECAFS— 


I evi 7av 
1) FRIST, Biiterte, Pot, bRoMsERL (—Aicihs. Minis R 1/3 


PERSIA Be en ide ot) ed BR ES Tee Ri. ee RP er Ae TR a ate ere DE sane Anat eesnO t) falcatum 
2) FROHK, BMC Bee Lose 7B PRA, WHA RASA MT S 
PRICK BAS AIC MHS 9 PRRBWILFERED 4/5 Bee oo. sccseeesevceseeatnensaceeeeaensvaste see Blyttii 
Il. #erishrl, FHCOHK, BHAESSAPOPAE, Wah, HACER. Biase 
(Tiny oaks Ea eT I «ede PO, ea Ay Rs ERY ein Ee ok Cn SOA ht RABE BAL AN i cpa tr Starkei 

oa 4p \ 


1. Kiaeria falcata (Hedw.) Hagen. av vy # >> ABE GLb), ABET GIL, 
A), HWA QUE AI, 7K) FIG CAS), iberb ac Cth), Bl PRs 7» HR 
Gk) etc. 
var. serratifolia Sak. FINS H OES) 

2. Kiaeria Blyttii (Schimp.) Broth 77 77avy¥vyAaF AHHH CLE, mix) 
fyinot CGF, 2k) faa tie GaAs) 
var. secundifolia Sak. fawiN7te CBYF) 

3. Kiaeria Starkei (Web. et Mohr.) Hagen. TaY7AVYYYAAF AW ARBte GAS) 


Paraleucobryum (Ldb.) Loeske. =% 4*7F a7 ke, 


Paraleucobryum tty y X77BS MELT UO Bed oNMEOK 1908 4F 
Loeske 3° Hedwigia IC¥KUKOIGE So FE 2 fl, BUEATCOAAF, 


1. $C RE Te LIC EERIE ICED, WIABEHE © 2/3 EE reece teeter teentenens enerve 
TL. SEGRE EBB 2/3 CHES V, THEI 1/3 ee reeecssesetetese renee teens teeer se aeece nets nn longifolium 
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Sy ap 
1. Paraleucobryum enerve (Thed) Loeske. 7h AY=e4tItTFT HRA RG 
GA) AEBS CAA hI CYP 
2. Paraleucobryum longifolium (Ehrh.) Loeske. + aN=ettITs ABATE Cth 
-L) faye Sw C2) 


Orthodicranum Loeske. 2 FY y»AATE 


AF yy RIF (Orthodicranum) PYy»yAAFTK DAwEL THULE t ORO(K 1910 
4e. Loeske (CHGS. HANH TCE BLA OPES O BS EEC EBB FOTW D0 


1b) Ae Spon R COMA NES Se ae Su iste ara ko esos Mn MND TES\ 2 800) gg eecdenacnoos doccaeasur. sa0ng agoaedoo 90005400900 flagellare 
IL Wee AT, 

A) #28 NBL Mie KH iINS, £ OPM ILS PRAKVZV. MBOF 2 

SATO) HE BET [Eo Lie. Saba deta cc betaey berate sya hades Baurea Soe Phe ee ae ee a ee een eee cee Ee orate hakkodense 


B) brn Ssckielo MMic+ i FBVS 
a) WAGE EARS HROMMAPUP RST, RMieahicel—Hr v ...montanum 
b) #2a0e¢ LABRET, S—-AicHHS | SAYRE HU ICE LING OF * > OPRHR 

hamulosum 


} 7 
1. Orthodicranum flagellare (Hedw.) Loeske. t ex 99> _EWeae kil CBE) PEA 
GuH) PWS Ti Gatiwii=) Bal GiH, AM) ABE GSA) BHR BAHL Gee 
2. Orthodicranum hakkodense (Card.) Broth 2% 4%¥y# 37 tt BBs Cth _b) 
Peal) CUS) BCE Gib) eda CATED Aba hile GRAD BHR=EY RIE Cee) aE 
3. Orthodicranum montanum (Hedw.) Loeske. 24 FY yXI> FANE CEOTSHL) FRA 
GAT) ASCARI GAA, BSE) PAST CRD eee GES) SE 
4. Orthodicranum hamulosum (Mitt.) Broth, »#yy» #75 JRE GY we 
AR Cha eset) FSH CRE, IAS) BRAVE EBL CATED ALLE Caza) Ste 


Dicranoloma Ren. ~) }Y YyKIASEB 

“IJ RVYyAAS (Dicranoloma) pH% b UCHR BNSC KROK Ol 1901 

4f Renauld p* Revue bryologique 38K UKOCMEKS. TOVME yy KIS (Dicra- 

num) O— Hie LCA S RTOS. BEE LTO HAUEIED FAVS MBI O AAO D* 

POWs %e TU CFFES SAIL HS. ABTA ES SB DPKBRe 1H TW BV [Hae 

BAT PROACH SIVTO So MSI LO ARMIN D BOC C4} ZH PRARHME hRE 

DIEN—=1EO & OD BOTCHED AMS tk LIVUEMT ZOCY » HT FRE OD KD hx HE 
EEG 


FAO EER IERRVERE D BD... coushdas Sesh uwth ees tesa eee latilimbatum 
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CI) #2 OF SHR ICAL L 
(A) Rim b+ 
a) ABR 
a) FEU TRIS te POSE Leucobryum #48 Lirg tO GHRERMOL, perce 


Ef a ecet Ae A Ao en On nO att ly Pie Oe Re a Re Oe ee AS 2 Otii 

8) favotkiutkte, Isenhicifnrs—_ Pp Dicranum #&A Li, ESHA, th k 
heesrs 

1) 3 1.5 cm FECES ORE L 4mm... cylindrothecium 

W) #Hth 2.5 cm FFEAE SORE we L 5mm ............:. subcylindrothecium 


b) #aicxw LIA CBS, WATS CHE 10 cm CHELE (DRE ......... brevisetum 
(B) Sb < AB cans. SHE Dicranum OL, 
a) FaiotKWl, TEHMES, BORER RPE LSE. HELO 


CNT EO) Fa 22.) ALIN TIO Rene ee cee eee wes ceed toy ae stints Aoquceebceee Seto brachycarpum 
pene a OMI see eee a eee ee cp eel Roca achi cM ie ani coe aE japonicum 


b) ink, TECBRK, MEDV. HOPE Leb 
a) FIECMA MEK 2-25mm, HrACHE, Nee FHISTLSV 


Pe Rear eee RT ese Pw cise cee oA See te Belts Sn aiesiene Oma dsles s so’a detects bo Tateaeeraes fragiliforme 
8) <FHe AF BCH D lo PREDRES ooo ceciseceeeerereeetens ie eee higoense 
vam 4B 
1. Dicranoloma latilimbatum Sak. ~VEVYyRAF 
ASAI CHAS) RNRAC OTL Cac EF) 
992). Ofti dk. ns sp- AEF YYRAST 
BY BRL Cat) 
ot ADE oa ean (Mitt.) Sak. Cer yYyaaZ 
PMN EELA SE GE) FN EL GRAS) Fe OK ED) 
var. robustum (Dix. et Sak.) Sak. 
ABI CRESE) 
4. D. subcylindrothecium Broth. SP yap Gh DSSS 
BAS CES, IEA : 
5. D. brachycarpum Broth. FAPEVYIVRAT 
WEE GLP fai Rue Cth) 
6. D. japonicum Sak. n. sp. NVFYVIYY AAS 
AW CEE) EINE“ ANIA CRUE, SIERAD TINRL AME CKD 
7. D. fragiliforme (Card.) Broth. DRY YKRIAF 
Cee CH) ETL OBLSR) BRINE Kae Gk ED WMAPEBEL CESASD 
mea GaiAN) 
8.4. Ds He obanee Sak. n. sp. Wee) BE] CARED 
9. D. brevisetum Doz. et Molk. LAVFVYRIST 


TNH CEE) FUER cI (BHF) GARNI CREED 
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Kiaeria Blyttii (Schimp) Broth. 

var. secundifolia Sak. var. nov. 
Planta robustior, 7-8cm alta, dense caespitosa, caespitibus superne viridibus, intus 
fuscescentibus. Folia distincte secunda; costa continua dorso superne lamelloso- 
serrulata. Cellulis densis, quadratis, mamillosis. 
Honshu: Prov. Kai, mt. Yatsugatake, 2800 m. (Leg. K. Sakurai No. 19388 Typus. 22- 
July 1950). 


Kiaeria falcata (Hedw) Hagen. 
var. serratifolia Sak. var. nov. 
Planta robustior. Laxe caespitosa; folia caulina distincte serrulata. 


Honshu: Prov. Kai, mt. Yatsugatake, 2500 m. (Leg. U. Mizushima Typus in Herb. K. 
Sakurai No. 19570 July 1950). 


a) Kiaeria falcata (Hedw.) Hagen x1 
b) Kiaeria Blyttii (Schimp.) Broth, x1 
c, d.) FAERK , 


Dicranoloma Otii Sak. n.sp. Caespitosa, caespitibus laxis, luteo-albescens. Caulis 
curvato-adscendens, usque ad 5cm altus, etomentosus, simplex vel paulum ramosus. 
Folia distincte homomallula, e basi ovato-lanceolata, sensim attenuata, subacuta, 
marginibus in medio folii recurvatis, saepe semitorta, ca 8mm longa, supra medio 
serrulata. Costa continua, tenui, dorso superne bilamellato-serrulata. 


Cellulis in 
toto rectangularibus, superne brevioribus, alaribus quadratis, minutis, aureis, ad 1/2 


folii occupantes. Caetera desunt. 


Sikoku: Prov. Iyo, mt. Ishizuti, on summit, corticola (Leg. K. Oti Tenge in Herb, 
K. Sakurai No. 19079 10 Aug. 1948) 
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a) Dicranoloma brevisetum D.M. b) D. fragiliforme (Card.) Broth. c) D. higoense Sak. 
d) D. Otii Sak. e) D. brachycarpum Broth. f) D. japonicum Sak. g) D. subcylindrothecium 


Broth. 


Dicranoloma brevisetum (Doz. et Molk.) Par. (Syn. Dicranum brevisetum Doz. 
et Molk.). in Fleischer Musci d. Flora v. Buit Bd. 1. 
Honshu: Prov. Ohmi, mt. Ibuki (Leg. K. Sakurai No. 1015 May 1923); Prov. Ise, 
mt. Fujiwara (Leg. Y. Tutiga in Herb. K. Sakurai No. 19387 Oct. 1938); Prov. Kai, 
mt. Fuji (Leg. T. Maeda in Herb. K. Sakurai No. 20271 Nov. 1950). 
N.B. New to the japanese Bryoflora. 
Distributio: Java, Borneo, Celebes. 

Dicranoloma latilimbatum Sak. (Syn. D. euryloma Sak. in Bot. Mag. Tokyo Vol. 
LV, No. 653). 
Formosa: Mt. Taihei (Typus in Herb. K. Sakurai No. 11229 Aug. 1935). 
Honshu: Prov. Musashi, Chichibu, mt. Rydgami (Leg. I. Nagano in Herb. K. Sakurai 
No. 20298 Aug. 1951). 


Dicranoloma higoense Sak. n. sp. 
sordide luteo-viridibus, opacis. Caulis erectus, simplex, infra 5cm altus, supra medio 


dense foliosus, apice caudiformiter attenuatus. Folia fragilia, subsecunda, canaliculato- 
concava, lanceolato-subulata, usque ad 5mm longa, marginibus recurvis, integris vel 
superne indistincte serrulatis. Nervo sat tenui, continuo, superne humiliter bilamel- 
lato, indistincte serrulato. Cellulis anguste rectangularibus, paulum inter se porosis, 


Planta gracilis, caespitosa, caespitibus laxis, 
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alaribus quadrato-rectangularibus aureis, ad 1/2 folii occupantes. Caetera ignota. 
Kiushu: Prov. Higo, Kokuni (Leg. H. Kaneda Typus in Herb. K. Sakurai No. 13768, 
14876 Dec. 1940). 

Dicranoloma japanicum Sak. n. sp. Lignicola, planta mediocris, caespitosa, cae- 
spitibus iaxis, luteo-fuscescentibus, opacis, valde rigidiusculis. Caulis suberectus vel 
adsendens, simplex vel ‘dichotome ramosus, infra 5cm. altus, paulum tomentosus. 
Folia erecto-patentia, subfragilia, rigidula, e basi constricta lanceolato-subulata, 
canaliculato-concava, usque ad 7mm longa, marginibus incurvis, superne paulum 
serrulatis. Nervo sat tenui, subcontinuo, superne bilamellato-serrulata. Lamina 
sublutea, cellulis breviter rectangularibus, inter se porosis, alaribus quadratis, ad 
1/2 folii occupantes, subfuscis. Seta solitaria, 1.2cm alta, rubra, recta. Theca bre- 
viter cylindrica, erecta, 3mm longa. 

Honshu: Prov. Sagami, mt. Hirugatake (Leg. K. Sakurai No. 11997 26 Aug. 1926 
Syn. D. hirugatakense Broth. msc.) Prov. Kotsuke, mt. Haruna (K. Sakurai No. 13648 
Oct. 1939). 

Kiushu: Prov. Hiuga, mt. Kirishima, Iwodani (Leg. Y. Doi Typus in Herb. K. 
Sakurai No. 13661 27 Aug. 1940). 

Dicranoloma cylindrothecium (Mitt,) Sak. comb. nov. (Syn. Dicranum cylindro- 
thecium Mitt. Chorisodontium cylindrothecium (Mitt.) Sak. in Bot. Mag. Tokyo Vol. 
LIV, No. 637 var. robustum Dix. et Sak. (Do). 

Honshu: Prov. Musashi, Chichibu, Taiyo-dera (Leg. I. Nagano in Herb. K. Sakurai 
No. 20301 Sept. 1951); Prov. Kai, mt. Fuji (Leg. N. Takaki in Herb. K. Sakurai No. 
20273 July 1950). 
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Sigeo ISIKAWA: On the light-sensitivity of tobacco seeds. 


1. Change of the light-sensitivity with the time of imbibition. 
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Fig. 1. Graphs showing the germination percentages of six varities 
exposures to 10000 lux of light at a difinit time after setting up. 
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between the germination and the amounts of 
light quantities expressed as meter-candle- 
second (MKS) units. 
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This work is a study on light-sensitivity of germination investigated by using 
the seeds of six species of Japanese-grown tobacco which are Yellow, Daruma, Oo- 
Daruma, Suifu, Hatano and Kokubu. 

In this study, the following subjects were investigated. 

(1) How the degrees of light-sensitivity vary as the time of presoaking* 
proceeds. *—the time during which petri dishes containing seeds are laid in a dark 
incubator as described below. 

(2) How much light is required for obtaining the highest percentage of germi- 
nation. (Light quantity will be expressed as meter-candle-second (MKS) Unit). 

Seeds were disseminated over the surface of agar (1.5% aqueous solution) in 
petri dishes. Immediately after that, these petri dishes were wrapped in thick black 
papers, then they were put into a dark incubator. Each petri dish was taken out 
from the incubator after a definit time (a respective different time was given for 
each dish), stripped off its black covering paper and was exposed to a definit quantity 
of light. (A 200-watt Toki bulb was used as a source of light.) Then it was again 
wrapped in the same black paper and put back to the incubator. On the 8th day 
after exposing each petri dish was opened and germination percentage was counted. 

Thus the follwing results were obtained. . 

1. Without regard to light quantity, light sensitivity showed a pronounced 
maximum when the times of presoaking reached certain hours, viz., 36 hrs. for 
Yellow and Daruma, 48 hrs. for Oo-Daruma and Suifu, and 72 hrs. for Kokubu, and 
Hatano at 22°C each. 

2. In case seeds were exposed to a small quantity of light, after each presoaking 
hours are passed, the light sensitivity is decreasing for sometime. This decrease 
cannot be seen in seeds which were exposed to a large quantity of light: 

3. As to the light quantity required for the maximum percentage of germination 
of Hatano, Suifu, Daruma and Oo-Daruma seeds, the shorter the time of presoaking 
is, the more light quantity is required, in case the time of presoaking is less than 
24 hrs.. 

However, when the time of presoaking exceeds 36 hrs., the maximum percentages 
can be obtained by 2,400,000 M.K.S. and a greater quantity is not needed. 

4. The seeds of “ Yellow” are extraordinary sensitive to light. They proved 
that benefical effect of light was largely depending upon the length of presoaking 
hours rather than upon the light quantity. 
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The seeds of “ Yellow” required only 100 M.K.S. for obtaining the maximum 
percentage of germination whenever the presoaking hours exceed 48 hrs.. Besides, 
the author secured 79% germination after 48 hrs. of presoaking by exposing them 
to light for a very few moment, (1,500 Lux, one-ninetieth second, 16.5 M.K.S.) 
whereas only very few of the seeds germinated in the darkness without such 
exposure. 


Literature 


1) Crecker, W. in Duggar: Biological Effects of Radiation II: 791-837 (1936). 
2). Flint, L.H.: Science 80: 38-40 (1934). 
3) Gassner, G.: Jahrb. Hawberg Wiss. 29: 1-121 (1911). 
4) 4825: PLPY 15: 1815-1823 (1940). 
5) Kinzel, W.: Stuttgart: (1913-1926). 
6) Lakshmana, R.: Jahrb. Wiss. Bot, 64: 249-280 (1925). 
7) Lehmann, E.: Ber. Deut. Bot. Ges. 36: 157-163 (1918). 
8) Mitchell, E.: Bot. Gaz. 81: 108-112 (1926). 
9) shia Aa): SSE 25 C11): 1035-1036 (1950). 
10) Tilly, F.: Zeits. Bot. 28: 491-445 (1935). 
11) Tukey, H.B. and M.S. Barrett: Plant Phys. 11: 629 (1936). 


Sept.—Oct. 1952 ‘ Bot. Mag. Tokyo, Vol. 65, No. 771—772 263 


BFR eB 


Tischler, G. 1951: Allgemeine Pflanzenkaryologie 2. Halfte: Kernteilung und 
Kernverschmelzung. (#iigii4—ik. 238, PR LUGS) 1S: 384 8, 
234 fp. 352 At: 334.5, 230 RM. 437i: 320A, 4 FRM, Sch, 39]. Natur- 
wissenschaftlicher Verlag; Berlin. 


Tischler © “ feenh4—fik” (2 1921-22 FcR MOMAH SH, J 5c 1934 Hicks MAH, x 
Op “IER” OMDOAMM SLE EE, HORMDP OMT S OFC ERCHOER, CORE “HIB 
BLUBMS” ORDTTeheE, 

EUS “1. BPRBS KOM COSELEL” BR~K, “Ruhekern” cxLc, R7WhoOwe 
“kinetisch” £ERAGLSSR, CCKABRKLEROT “Teilungskern” £kAK, HA Psi 
FAOAWMAA*ESL, BRUMROMFE EHSTERCASMAFHC, Edgar Anderson (1937) Rahn 
(1936) 2, BipDanraArAF-LACESHLODBMCLALHO ENS CL EM~THS, Bonner 
(1936) [ZV FI~ AOS PORMROTMRKPBMRE 6 V, White (1989) ARN, Reb, FRO 
4 avizg EORRME OMB OHS ICRA LED, PHEL RMMICDMewlCw@be Set lLii—-PickeEMT 
LOwtn, CORK, RerBoFlv fAMCOMCSEHCHSAH, “2. GPA ORMAFORES 
2’ 2b “3. GRPABAOUMAFOEESE” ORC, RTH OANA OBR LORTRMOMR 
WoMMsRt~bnk, ERB, LoOZARKOaAUsHMCRS DG Clie (, Mid Bis k Osmo mea os 
FAL rScild, vwoE Chiu, HF Cic Flemming (1882) 4, PFBARMoOMbh CALRVROWRES 
DBoENATUVSCLERLERM, Pfeiffer (1940) Cin, BRB oWZMils, -& ZIMBOMMMIC( B 
~ IEP #522 TWSo 

Oehlkers (1935) jt “453% 2%» (Mitohormone)” £1. 5 GE CH7Wt BBt 5k sree 
FACES HE. COMAOMAUBAtbHS—AH, Haberlandt (1923, 1914), Lamprecht (1918) (4, 
BERMO-RDEDMUCBUC, MRS SUV AGRBERE-LEKSFSLMMTASSCLEARS 
2S CERSORDA-OMBRA SH, CHHEKOMTOH 1940 HE COMKLADRAIR Ste, “Mi- - 
tohormone” O'f-Gi% L4AvW old, N. Nielsen (1930), N. Nielsen #s k U Hartelius (1932), Almosle- 
chner (1934) #¢ kU Thimann (1935) mE RAEOMBEDPSZAT “B-Stoffe” ELAM LOC, BEE 
MoE PBs SBM L, Ee, MRMISCEBCzHS, CHEOMML BME CMKOSZOlL, HME 
(fEYG OCA LEDAL OB (RCH S_ “Nekrohormone” 4 fiji t 7 V, Bonner 26 kU English (1937, 
1938, English, Bonner #¢ tu Haagen-Smit 1939) (4, ““Nekrohormone” #5 “Traumatin” £ k 3%% 
BeaHEL, CuHyOINLELk, ChmbBROL He Old Traumatinsdure E LCTHMInK, WIR 
By sKEOMMORDMMO Frit see LYS Cappelletti (1930, 1931) DRHLBHS—_ ve 
DVZSOF-BUSU SHUT, BE A. Gurwitch (1923-) OFMMTABAROMMS, LVSTFEHE, 
BAO SUS CHS, COPPRMBSSELTS, COMMS Gurwitch ORMTSLSICOLWILO 
Gitte (, Ee, BICKRGROREEM Lort,ocrndnkirbituv, GO*L CMEC CH, 
SRBC L SLi XORAF EAT CLA CERO, WCAUVAZRABKEBO SBUKEDT, &K 
ABC BLIKIwRSo : 

PRAKCMRLRETIPWBRAL LC, He mE, WAR, Kirt owasw~Strko WH, AEF 
(1939) BS DRHEC, FACHBOTS ECE EAR HBA GA brit ( THI GievOe, 
6,600-7100 A OPRVIHARERLOCAIEWTCLERLERR, BTRORPLERPRKEO-KRTSL 
vr Sh (1928) OR, Mia rey OLAEICOVCORM (1931), #2A7¢ (1939) DOSER, 7S 
(1924, 1925, 1936) ©» X MICou CORK =fRYES Avena strigosa Id, FD X MED CAREO 
Avena DFE IC LDC DOPRBHENSELY 5 Pall OER, TF, ee, Veit (1940) OUpPEF Ozh, % Dd 
Hho5|ALs nM Tudo 

“4 Zp teanigte ko, UPAMMIcIs IF SDB” OMCs, RB, BIEH, Cladophora, Volvox < oft 
MIC OV CRB AMF IC Ie Cb SA, BHC LOCHSRITLEMEOMMA mE SNe. KE 
ZIE, Peperomia OLIE-Cit, 8 KNEE OLD ANE Cae C eb HS. RUMOMEKS, Harper (1900) 
it, ~DOM D> DIEOT—DHSB VAM OA MIC MIO CMR AROTU CCL EATHSL, Schiine- 
mann (1930) lt, Didymium ~Git, $C OPW MICDRWE hid 3 2, AFBLoOk, OUESRbAS 


264 ii t BS ME we 65 45 771772 SS wa 27 4 9--10 B 


z LERLTVS Volvox geygicw LC ld, E. Overton (1889) RDB asa IC 6S twbpreWsTZe 
Pa, Fer Prutch Timberlake (1901), IHS (1913) LED E OUMEe ATF 0 

PEABO Dy Te Fe DIC IEAM IAC S » JW 3 Tr RAH BO SVT CB FO “Wag Bee (Furchungs- 
od. Kammerungsteilungen)” row cle “5. aed Ws” OB ciw~ bro eLZG4F a D Spi 
ao iit, AHR (1895) ekse, 92-94 DIECH SB, abe ie ORIEL AT (1931) KLSE; 85-100 v- 
Cb v, 6-7 MTRTS +, Bhi kU Fri. Herzfeld (1928) rine, 90-25. GHS— Levan (1938) 
wer eL, REM AAETFY Elkic DOES E, 5, file hj PER DSC SC EOEDICKD OD BE Hit 20 < 
By Ck, PBT BVICTHE S ATKNOUE IS INBODED 1HACHSo 

“6. PRI NOWA” Cl, PPB CDECOPS PRED ERO THB POC bWEED 
Bu 3p, —MEDE KOC HUA DST EMHS mir roms, -ubebHhK, FF 4 + OR 
OMIT oT LaLK, 100 BY ESEOST SS EW 5 i) 3 9 (MacDougal 1926, MacDougal 
aku G.M. Smith 1927), H. Winkler (1933) It, >~® 200 #’6K ORES DAMHic Be Linu C, 
RODGTWSE apt LTV So 4 PEER D S AN E BABES S wai) k DS Durie, Moewus (1940) ' 25 
yaU PIE Lek SIRE? DREFKRE SEW Fo EEA TK? BIL OE OF Bae H 46 CEO, wv 
By B OWE Ic 3s ve CCH 0, HEPER BAST BEN De LAHAT LB, ifE—> ORCI IE Vo aib 
COW THERM VIEWS SV, serpy (1902) a¥4 Ia”? y CER 28°C KTSE, 3-5% DIR 
Ge FOAEKG D RFLL BD RZ lk UDSTLE EARTHS EEO, RE MgClz, KNO3 7% E? 3/10-5/10 
= LIT CET SE, So DATA 6-12% Kee bNDo 

Se 13HKbkOCREAD (Kormoyhyten) OM7R* Dect, (1. REMY ORTR” 
REN CHS. 27, ¥ RULED RMICOu Cc, RMD ai, PMA KE PAL SUL, BIR 
Dl. OAH), te EORICHU CHDRERE, COUT, “9 ireinicwd oKTRI” SC, 7, MG 
eo eye ee, Teka nm, veT PRR Ye V7eER § PUR, SRS FBOE ACER 
Hj, PTAA, HT EY ORDBRERATCS FIRXY ORPBICOWtS, HHS OR RTBROW 
CRC, Tischler HA 42REAe ® DERM OBRBBRE Die LEAL TW D0 “9 Hepp hin Oia BS IL” 
it, ELOISE, RUM, HAA we, aH PUT, SIF AS Y A, FAV VRORDR 
EU “10. YFP BAER OAR BLM ME ” CIE, ASE @ Wie £ SETARE eR, T ziclt, HROMM 
Wome OMe CL VAT HD, “11, MERGE” “CRAKE Lire Rar Baw~ bi, “12. Ye Be 
FB HE” Clk, BADRIC OWT 1940 RE COMMA SOW biric C55 17 HE Yo 

SQM OIE BIL, “ PHPBB? KOT T W1B. RH cIsT SMATR” SC, ay, “Re 
PPBOF AT RY ARC ” EB, MOSMORE, uta (ROTM, 7 eY % OFF Mrs L UTERO 
wer ERLE VSOPDH, PARTI, WAKO iA ERZAL, EAOMCL SNSE, AA 
(OR UCR ES (ACR EW DRCBE (IEP EVO «RUE BO PM, Ge kA” Ib 7% Y 
ROPMPBRA CL STB, RL 6 agit an, BH, WN, Be + ORES LIELIEUM ENT So 

AWE ASL” OFFCid, & s CHE roc klatrwss, “U4. BR el OWT” “Clk, 
de Be B te MIRA OPER Ts BOLD B oiad F1, “ ste”? -Gia, Moewus (1936) 2: Chlamydomanas | 
Uefa Ke XT, XP ATURE ALT FS 0 Cladophora, Ulva 7z EWOWT bakes Lb~bn, “ ZEIG 
wat a” la, x PBs silt Pur as Synchytrium Ks 7S MFONL PPT SH, “«<sepsi L 
yi? CA RIL MeV EATS 

15, HUTA O WEL IC 36 FS IMU CI, TIE, se ih, X MX OWOWREB< BN, ThE FY O 
weer hsv xrzsadshke, FE, ARMIC k SWAT BBROR B®, EKO RILLE, % OFM 
SV AGT PRARIFHAE Kisd Sea OWI, * DA DW SNF “16, TWO” 1k 
F741 oO CH V, Ee, UTPLWSS OP Me &( AES, BO 5 OTL L OT BL 
E(t, MMM OLOCHSEWSD Darlington D¥ ZR STARCH So “17, HERG” ORCL, BHM 
MeL Udo, et, Bhim 5, PAHANG Ic 36 SKA OMRE CERML TCHS CH 2 THHHE DY) 

pg 3a Wha: & L-CS ING, 1943 AF RC OSCAR 39 HEINER L, 6,900 13s ENA TES = 
BRA CwHh, EMRE A, BRS CAs TERE ko 

FROMM, IMOMCSECOMMBRIC E (BOBHH, BMBSh Cr ® DIwE DL. 
LicovcCORRLBT EL VATIERLC, UC poORL EDN SBALSSB, WAZBANE, 
DHEBMOPKANS HDICIIEL ELE PDR CHS 50 Ald, BR eHRL CAR TSS LOR 
US h , Rie, PURI S Ob ORSS,2 & AB IICAT, ENWESSLERVVPRSo ESP 
2, MOH, 2 KRMEROMAOSS HE LT, Bale LC, COLRECHARVEOTHS0 


(GB 1B 3 


Sep.— Oct. 1952 


ge 7K 


AO 


dé JN 


B 


Ly bay 


BE 


ot 
ii 


Ta 
= 


at 


ék HE 


He 


BLEIKS BEB 


Fe 


me hae 


Bot. Mag. Tokyo, Vol. 65, No. 771—772 


& 


mw A & B 
Blatt BRS HERABASBY 3888 AREER 
RepO RRA > || 
SILRRRAREN RS LS 
4E. Be 
IRSA KSI BRE WR WAREY 3 A 
ip 6B 
Bnet BY eK ee a 
DARE aA OW 
Rah RAS ERE SAR 
ic 
ETE INAS AR SRE 
Eye PEE se ee 
AE ABA KA BZKA 2207 © 2 
SFR Amb Bare swe 
: Fu IM 
RRAARA 56 HAGA 
wR ZAR RO 
REA TH RSZAY PEAK SERS RED 
AEE Fu I 
" ” 
ELBIT os AMY SARK AA SCHR AA AE 
AAS He dé 
BBG BS KR eAs 
rp Ee, Po Ba 
FMI AALPAAY ARMS SEAS A 
Ty BE HE Ip AER tL WE 
fa LUA es BRT i a eh FE 
dt B 
” 
BL Bi 1 oe FAM es BF 6 
Ha FE VE We FB MYL AY FB 
dé BB 


| i, a 


+ i St HE 


he A aX 


YS eee) 


mm we BR 


oot FA 


EMER BBD BE DBS 


A OO 


Bh 3 
ABI BR 


by @B Wt ss 


Pa Was | 3 — BB 
Fede. Oe 


2 sae, ae es 


be 
3 
i 
lI 


i AR fe 


265 


SE PS te SPAR YS INMY Woe bse 
ARR AT AY tps Ee 
mR VA TRE AR RABY Yo eA 
(ia ESE Gt PQ 


TK RS VAST ARSENY ESPACE AN 


Hp Es], 7 Esl 
ARGALEKP SE KRAVE 
Hs Rh 1S HEARD 1K BREA 
OE ees EM, poe 
TEMAS 33000 


AEAGEEW 2031 AW 
BAG TG Zc eS SY 


308 & a= ORS 
A BW RRA 
sey 1 O1 pRB 
RAR AK RANK ARS ha 
BIR x ¢ 
i ” 
FORA VA AR hie AY 2 
He RR 
AMABILE PZ KBAR EB 
He Wy BBR =| 
"” "7 
Weg LL 9S RW AAT is 9 199 
PES, Po Ge 
BURBS ATER SaaS ee ES be 
p45 in se, 
HM BAN PMASAR Se 
= Bee 
AW RiEMR AEM Bets 
BAZ ER Me Py ASR pRB 
BATRA REAR Eee 
Fee ae 
TRAP Ze KR TA 
" Wd 


266 


P 


= 


fe 


ve 


F 


ae 
v\e 


ip 


RR 


& # 


FA 


a Hk Re 


PY 


{a 


Ar 


ZE 


fe A co 
WGKA AN TRA AREA 


BERS AMIR BA tar Ay PB AS 


VATA MUAY YR A ee 
FA Es RE 
HES, Po Bg 


pad HH SRACMY 6 
ARES THUS IL REAM 590 

SHBG RRASE LOL BmS 
ERE ‘p i 
REA SSEM) REAR SE 
PAE au I 
nn JR AME Su 284 BO ARSE AT 
36 > we TT IT 6 — 5995 

FART KGET SBA 


SIRUAFL RY 1 Bab = | 


SLL RR EAB MY Vk xe BY eg 
FIR dt Be 
FBGA BMY WBA BB Ae 
WP ER dt 
Be LVR RTL AB RAE MY = A 3361 
Aes PAK AIEM 2 © 50 

IK Rs Vi ia LT PAE UK I ARIK 


EAA SB ie FO SE 
Wed LL tS OBB AR APY bak? 1814 
WHA 5 AS Ae 2480 H.R 


PARSE WY 917 © 3 

BERS UA ESA UT TS SRET 1989 o 3 
SETS MIT LAR BKEVITE 
AED PBS rp ris 
i UA BS ise Ba BY ss FE: 120 
AERTS EA BER eyes 
FA in 3 
EE HERS NKR 
Ro ARVR AOI Aci es OY ARE 


5 65 


# 169—770 = 


wy 


ae 


FAA 27 4B 7-8 


AVAORRSHAE POR 
fk GK BERT 3 © 120 ca 


RAZR ROSAS ! 


ah 
Ay 


! ” 
pres i TRA + ARERR 100 fee 
Eel WKS eA " 


mh RE ES OY ith BRS ce 
PEER He ABE ir AG 
MIL hei bMy 7 -bhAw 2 
pbAFRS Ft Bel Do Bey 
FHA FSIS 
SEPA KE B c= 
HES AHW KARWAN AS ES 
OB? he HE hn BR ” 
E78 FA 8 Bg BY TT 

hb PALS AR DESEMY HRT A 
a ESB cu =a 
B= KHER #3 2 1008 " 
AVIVASRUN ER AR AMY Be EE 
SR PRS 537 RE R= 
SOAR i Ze Rt TS ES A 8 HEART 
ji  TIAZSEMY 15 | RPS Ha 
Bh2E AT fis a SE 

Bh RABIN post -bee 

FCYEIS EAR EEA EL BE AE 


we 5S jy Hp 2 ee #L be 
REAR AGS IPSERY 19 Fu MY 


FART AC ALA RRR 
BBO HE 2 BS pr ake 
AZSERFPIKS TA BRAT KR SE 
DZS wo OR 
JCVETL ALPE ABI HY PG ES IE ESR 
PRESALE SIS ERLE) SE SE PROE SESE 
TEA > GRE 7 3 © 2457 


A es CIBWETP HA) RBS THEY RAEN pRBE 


yy 


BF OO 


KR 


w 


RTT ES, PBS 
HAG LIRR yee OEE 
no Wy 285 aw. 
ABB ELM AP AMSEEN B e 
WE uO 


SEH Mel (p9% KUM (£92 WEREITIAG (Zoz WEI (19 SMI (Co9e AMA Cece se (95¢ shiBRY (use Bear Lag Cocz 
bt (sz WS Cosz INBENIG Cost WIRE (ese ZatHM (ise HSH (ose ieee Cops TAIN (BPS KBE EE (2pe = 
Si (ope LEEKS (Gre se axa (Wee SEU ES ke ae (tbe MBL Cee SeMPE Cope VUE Ces HU AIM Cees shia 
He (180 Hea (Cee Aae = (geez AY (vez MB e (eee F-UYSEMIAN (zee REL (Tes YmMIE COCs HABIE. Cozs WHT 4 (eee 
MUAY (LUC SEBEL (OCC HENS (S22 tt al nd¢ (zz ek WME Ceze FMM (eee EMREMK Cite ESE (Ott SE Cole 
WE (812 INEM C1e HOKE Cole Mal (Ie MM Ie desk (EIS MM (eT? MYR (LIZ ES OT? dea (602 
MY ch (Goe S—Wenht (Loe Kx (Qos BH (soe SH AAER Choe IME (coe Ieee Mud (20s AOE Coe a (09% 
=—ME (66r Wm ty (Sor BS (or AMM Coor WOH (ser sROKIKMAe Cel WARE (eer eens (cor esEHIN: C6L Bit 
sk (OGL AYE I (69t IAB (9st EMGd Ct YM (Cost Leeuwin (ogk BMH Cost Binley (est WOK Al (2et Hyeetlae CST 
=m (Cost See (GLE (MACH (g2T UK CLT BROG tl (COLT SEH (o2t 2EIESE Gt NY (CezT Geol (ext ats 
CIT OBEN HE COLE ch BT (69L EAAXCZ) (GOT -ESegenl (Lor SAG COOL IRI (GOL BW Cor WHEN Cool IG C291 
Ssetee (gt Shee (COOL NEES (6st RAOK (esl MAM Csr BWM (sr Yue (sor wLd Gost MOK MY CesT GM CCST 
Peni (Ist WBA COST [HAE CGPL SEMI (OPT SWE Capt 62Kma (opr SGN’ (GT EW Sh Cyl se BTdeS Cop 2 Hte COP 


te BS th te PM ty he A Sa 


Lubehately B Wh che Wey ee P 
wi Ok wil ae . Pun af} Hat 5 uit ot jeu As 


r 
al Se Gh si Rey 7 

\ 9 bel of w He ' a k Lag St 
ds 052, bre kez (ee J lug for) Gre) et ‘ 


RTH Cpl SMOG Copt emeKIR (Gel —HHK (Set Mitt CZgt Mfivte (COST WSuty (Ger WAR (el WwSwal (eel Hob Cer 
EM MIH Cel ZESEINC (OGL HEFEMITE (6ZL GUI (ect ARMING Cazt Sed Coz, PEORIA (set eB Coot SRE Cozt MM 
4 (22k MeN RE C1Zt ITE CozT  MELAOK COIL Werk RE CQlT SRK dM (ZTE Eee COLT SY (GIT Sede Se COIL SHAE CeIT 
MABE (ZIT SEN COIL ME COLL Ae (6OT SUE CQO Sadar CLOT Ge BH CooT Net CSOT reel (VOL Bide Cor 
Bie (col HM COL EM COOL HY (96 ety (86 A C46 MINT C96 eH (56 wll (6 VEU Cee . 
HAW (26 RBM C6 SE NIE (C06 Shel (68 STE tak (gg MANDK (2g Sati (98 = WAE (G8 peers (rs BATH C8 
=H (28 PMY Cig = See Cog NN (62 ides ich (82 Spe (22 eH COL [ike (G2 GSEs Co, SPE Ce, 
—¥O?4 (cL WM I, EWS (OL SIN (69 Wh (89 SE (29) BA (99 eS (G9 TREN’ (9 ARE BY C9 
Am yi (co =429M (Co KA (C09 BAMA (6g YEW (8g DA (4g SIAR (CoG SeHad Mad (So PRR CoS SHANK Ces 
wre (co ME Cig BME (Cog TIER (6p BARENGHE (ov dy CIs (Lp GRE Cob MM (Gp SeHEM SY (pb WEA Cop yeulhd (ep 
EMT (Ty «6odi (Ob Had Cos WWE (ge See}oyS! (Ze SAre nik Cog (UBM (ge — SAM TA Ee Coe SAO Cee 
Medve (le VEY Coe Wom (62 FOKE (9c RT Cuzz Se (COS eM (Gz ee (ye WEEN Coc TMRBEE C22 
ATMA (1% WH (COs SHUI COT Wel (BE tee IT (Lt ARS COL Betas (GT EDs COT EES: COT Se ita (2c 
Vaid Ct He COL madi (6 —WEH= (8 WEeon Z 7 edhe © W-IY G MEK TE (> dwn (Cc HES Haw a 


s) ~ 
mn 
he 


» 


H a a 


ATU CLE HAR (OL nara (@ Mee (8 Weta + aka (MHA (WATE aN 
AUIS CIS ACHAT COS AMA, CAL AWRENUR (BE eae (OL teak (ar 

TMI CLE AER (08 SII HAE (8S Bq GG COS Chel h (@ ‘e 
SEN CIN 8 ea CON AA (CE WZ. tA (BE aetaes (VE BMH 
MOE (G2 Reh Cle MSW (08 AAAS (Ab aisha CB IE (TN mt (2b 
SEM (SO HABA C19 ARP (09 RAWAM (CA ARMM (BA Sapa (ve REAM (02 
— RIN CSV ‘hain ay AGH BLT COP WMERAE (CO HaehA CBA aera. TO PMMA (BD X 
= MEK (G8 ABS C18 = aeaHE (08 HHA (CY WE (OY ATT (OV AN 
att RAMU (ME ARATE (OC HA (CB AHEM (8B Wak (TB MATE ~ = 


# (@8 FH ae 
tool ag 


KH (GOL R—F1M (LOL BIA COOL —ALA (OC MRL (BC aia Ce AHA ERE (2 3 
FUEL (SEE WMS CLL ASE TN COLL Mahl (COL VAG (BOL PYLE CVO ae ATH (BOL - AUIS (oor wT 

HY (SSE eM AG CSE PU (OSE Wo COLL WRT (BIE MATH CTE TE il MARY Seay ak CML 

FMA CLEL SEAM (OBL HHAEMISK (CSE RUA (BSE EPMA (WISE atl) Cent TM (BSL) SSAA. COSI» late ( OE 


ath (A AM Cb ebb (CEL — (SEX AMEAAH (VEL HLA (HEI MMH (EL =A Aa (OEE sa (ser 


| 


| a A | 
a nea on é 


: . 
SAQA Cel WRT COCl fa (OM RSA (OME SURRY (VME RSET COM ATES (GM Off (at PAA COM AX ehAL (SMT 
Hai COL APRA (COOL ARM (Cel AAR (SCL hal Cel BRA (OCD AWRY (CAL. Pah CEL WARIA (€AL BAe (Sar 
CAVE AAV HALE COVE NGI (COL AER GY (BOL TaN) (VOL ABARAT COOL DRINK (COI Mme COL AAA os MMBA (SAI i 


Mi 


i] 4 
yen (OBL HABE CCV = [deah (BTL AEE CVV. AVEERGT (OYE «ak (eYI seen GY Mai CETL MRM (STE —anseaye - 
78 (OCL SABHA (OBL WANA (880 AA) (VOI RAM (Bl Til (Bl ASA CBI IPM EK (EBL Wik ( AEM (18E "= 
=A (CCL HAS (BCL MAIR (VRE BAA (CL Rita (CCL WARK (eer UNE (€CL = SSM (SEL ese He (er TR 
HERAT (BOS Bl-—s0HiMH CVOS  W--Ye* AM CBOSS (COS FRAT GOS WALA (COS eAaMk (LOS BAmRM CLOS end (008 « 


HK (BIS IRA (US Mote, (OLS Ap (21S HA (MS AE (EIS EHH (SIS RST CIS WHAT (OLS =F (OS 
REBAR (ISS SAEHIT COLE WAM (PES VIAL (SS MEAT NWAE CESS APRA (SSS WRK ISS ARATE (OSS ARMY (eIS AA 
Bo (VES MsiAcHE COCK MWaGcgA CES iW CEE ey So THRAEHIM (SES AEH CIES DeaETLe (OES MAS CESS AWTPA_JE (Bse . 
al i GODS EMR CORO WS AR COS AMR CES TPA CSAS SESE COBDS BGR (Ob na (ees UGH (BES Wi—ay 
RTH (CCS WR CMTS ANGE (Cas MORAL? (SES SAINT CleS Se WINS (Oes TEE BS: } Ati Cua =a 

eR aT Ve ~- HRS AL CEOS MHSELHA 8 8 AU. es BABA (08S pach ll 


HAM MES BUM KS GH H 


Noyv.—Dec. 1952 Bot. Mag. Tokyo, Vol. 65, No. 773—774 267 


Hydrature Studies of Soybeans on the Soil Moisture Slope* 


By Yasona FUKUDA** and Shosuke Kaku 
ia A /\--A, DOR EH: |= BGR ROPER CRG SKOKIE 


Since Schimper (17) proposed the problem of physiological dryness, the water 
economy of plant of different ecological types has been studied on the standing spot 
(10; 11; 15; 18; 19; 20; 21; 22; 25). The difference of soil moisture is general 
physiological dryness free from conditions by chemicals, that of the osmotic pressure 
of culture solution is dryness by chemicals and the plant hydratare may be consider- 
ed to be physiological dryness. Comparing these three kinds of dryness observed 
simultaneously Fukuda intends to investigate the fundamental concept of Schim- 
per’s theory. The pot culture of soybean plants of the variety of Autumn-soybean, 
Tamanishiki, sowed on July 10, 1951 was chosen as the first example of the land 


plants by the authors. 


Experimental Results 


Experiment 1. Variation of the osmotic value during the growing season (Fig. 1) 

A) Excessive moist spot (100% water capacity of soil). Although the respira- 
tion of root is hindered and the plant is not very vigorous, the variation of osmotic 
value is similar to that in properly moist spot. 

B) Properly moist spot (80, 65 and 50%). The variation of osmotic values due 
to the difference of soil moisture is observed in the early period. In the later period 
the value ascends, keeping on not only during the podding time but also through 
the ripening season, although some descendt appears at the flowering season. 

C) Dry spot (35%). The value on this spot is intermediate between B) and D). 

D) Extremely dry spot (27, 20 and 13%). The development of twigs and leaves 
apparently declines in remarkable degree. The time of flowering and podding lags 
one week: than those properly watered, and accardingly the fluctuation of osmotic 
value has one week lag. Though the value on A) and B) increases during the 
podding time, that on C) and D) decreases during the lagged podding time. In the 
ripening season the value fixes at more or less decreased degree barely keeping its 


* Problem of physical, and physiological dryness. By Y. FUKUDA Report 1. 
** Botanical Institute, Faculty of of Science, University of Hiroshima. The authors express their 


gratitude for the promote fund from the Ministry of Education given for the study of this problem. 
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Fig. 1. From the late growing season to the ripening period. 


higher degree over the other ones as before. Thus after the growing season the 
osmotic value on different soil moisture changes lessening the difference between them. 
Experiment 2. Variation of the water content of leaves on the soil moisture slope. 
The water content becomes less as the growing season advances, and the less the 
soil moisture the less the water content (Tab. 1) as already observed in wheat (1). 
The ratio of the water content (Tab. 1) and the osmotic value (Fig. 1) on Oct. 
1 to those on Sept. 17 (Tab. 2) is shown. 
As the growing season advances on the moist spots osmotic value increases and 
water content decreases. On the dry spot the opposite tendency is seen. 
Experiment 3. On the problem of Schopmeyer’s “Solute ’’. 


Solute amount (7; 24; 26) is (Osmotic value in Atm.x Water content)/24.05. 
The calculated amount is shown in Tab. 3. 
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Table 1. Water content of the leaf: g/dry weight in g. 


Rp aieceonaciva of | Sept.10 17 - Oct1 8 14 21 29 
100% eek 255 et RO Oke 200 1 9.00 20 
80 asi 200K 2145 226 2.00 5 092.40) 210 
65 | 2694) 228ke 200) 421 ae 704 2:90 = 
50 | 2.49 2.20 1.76 1.55 2.46 1.96 1.89 
35 ess SS). 91.7570) °1.57 Pae10 pn b 1.93215 "156 
27 RE SS1e IMG ia ekioe? 1.654002 01 $e E96.) 4200 
20 Weiss 102 1.8889. "1.76 11921 2.64) 2184 
13 194 180° 190.) 1575 (184 174 178 


Table 2. Osmotic value and water content before and after the podding. 


Soil moisture | Osmotic value Water content 

100% Sapt. 17(a) Oct.1(b) Ratio (b/a) Sept. 17 Octal Ratio 

100% 11.7 Atm. 13.8 118% 2.55 1.89 7TA% 
80 12.4 13.3 107 2.00 2.14 107 
65 13.0 is ff 105 2.28 2.00 87 
50 | 7 13.3 97 2.20 1.76 80 
35 15.0 See 89 1.55 1.75 110 
Ae | a Wil 14.3 84 1.16 1.74 150 
20 17.4 15.0 86 1.62 1.83 113 
13 17.4 16.0 92 150 1.90 120 


Table 3. Solute amount in Mol/1g of dry matter of a leaf. 


Soil moisture | Sept.3 17 Oct. 1 8 14 OL 29 
100% | 1.04 1.24 1.09 1.15 £19. “Ans 1.40 | 
80 Pais a Vides Vive eel. «509,140 
65 eitida- 12> meti4. 212675 171. ~ 1.37 = 
50 | 115 116 097 088 | 146 122 1.26 
35 | 135 097 097 095° 122 0112 It 
27 (Orem gar 4-104. 112 120 we8s 143 
20 isttpaie  Ig) “Ti4e 2 104" P1202 07» hs 
13 asleep (etALOS WIN TA6M Atle meer? ve MYA SES 


At the beginning of September solute amount is greater in the dry plot and 
smaller in the moist plot. Inverse relation appears when the season advances. 
Experiment 4. Osmotic value and water content in leaf order on Oct. 18 (Tab. 4). 

The higher the possition of the leaf is the greater the osmotic value is, as in 
other plants (4; 8; 9; 13; 16), but the maximum is a little lower than the top as in 
Raffa plant (26). The water content is less near the top, the relation of which is 
opposite to Raffa’s. This opposite phenomenon may be caused by the different 
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Table. 4. 
4 Osmotic value in Mol Water content 
Soil moisture s B ae iD: ney, =e es 
Ath + + 0.54 + + 1.82 | 
5 + + 0.55 - i 1.76 
6 0.54 0.48 0.55 2.10 1.74 1.44 
7 0.53 0.51 0.56 2:04 2.13 1.40 
By || 0.57 0.50 0.58 1.94 1.36 1.38 
| Leaf 9 0.57 0.56 0.61 1.62 1.50 1.62 
order | 40 0.58 0.52 0.61 1.66 1.42 1.03 
| 11 0.60 0.55 0.58 1.53 1.20 1.50 
12 0.56 0.56 0.59 1.62 1.46 1.35 
13 0.56 1.60 
14 0.56 1.42 
15 0.60 1.44 Sonor 
behavior of the two plants: the 
| 
Z| 0.430 L new shoot of Raffa grows con- 
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04 
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whole season, the relative air 
humidity was 60-70% and eva- 


poration decreased till it came 


to 1/3 at the end. Similarly maximum and minimum temperature gradually decreas- 
ed. The transpiration in each plot decreases as the season advances. Comparing 


the width of transpiration-difference among plots in October and in August, we 


notice that the variation of transpiration narrowed the width to 1/3, which is similar 


to the decrease of evaporation (Tab. 5). 


In each soil moisture seasonal variation of relative transpiration is not distinct. 
On the moist plot, dry plot and extremely dry plot the relative transpiration is 


respectively 70-50%, 50-30% and 30-16%. 


Experiment 6. The drying speed of a leaf: Wr=Wo-#t.............. (Literature 5) 
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Table 5. Ralative transpiration during the whole season. 


— — — = 


- Soil moisture Aug.5-14 15-24 25-Sep.3 4-13 14-23 24-Oct.4 

| 100% | 69.9 54.0 60.0 70.0 50.2 65.5 

| 80 | 63.0 62.8 60.0 68.0 438 616 

| 65 58.0 50.2 46.0 48.5 491 578 

| 50 | 583 58.0 44.5 46.0 48.1 63.0 

| 35 | 50.5 44,2 37.0 41.0 35.0 51.0 
7 = 44.4 38.0 33.5 43.0 39.5 59.0 
20 | 391 40.0 32.0 31.0 269330 
13 16.8 24.8 18.2 22.0 148 aro 


Samples to be compared were placed on a wire-net at a time to be dried in 
room temperature and weighed to record drying process. The logarithmic value of 
the weight is taken on Y axis and mathematical number of elapsed time on X axis. 
Then the hydrature curve becomes a straight line on a semilogarithmic section paper. 
According to Fukuda’s method (5) the exponent k) indicates drought coefficient. As 
for the unit of surface development, 10cm? per 1 gram fresh weight is taken (5; 25). 
The quotient of k) te the surface development is called the normal coefficient kn), 
which indicates the true passability of water through the unit surface of a leaf (5). 
Then the three hydrature features of a leaf may be measured (Tab. 6). 


Table 6. 
Water capacity of soil | Surface development k) kn) 
Moist plot 100-80% 6.48 0.0530 0.00896 
Dry plot 27 6.20 0.0839 0.01344 
Extremely dry plot 20-13 4.85 0.0810 0.01660 
Table 7. 
iS Mitek oF +, ae | Weight of | Weight of 
Soil moisture eet Nos. of pods | Nos. of beans t at ees ma Oe A 
100% 3.cm 25 36 79.0 g 0.22 g 
6 75.5 0.21 
Movil 80 Ws, 7A\ 3 : 
65 70 19 Half 51.0 9.19 
eo) 62 if 20 45.0 0.23 
Nees a 35 oe 52 12 11 22.0 0.20 
- ae a highs 52 , 9 10 22.0 0.22 
X- 
tremely 20 48 a 33 TES) 0,25 
cea s 30 1 2 4.6 0.23 


The smallness of surface development of the plant grown on dry plot proves 


that it has acquired xeromorph. At the later growing season, however, as the 
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osmotic value and transpiration approaches each other, it is presumed that the 
difference of k) lessens, and on account of the lessening of the surface development, 
kn) becomes twice larger in the one grown on extremely dry spot. 
Experiment 7. The result of growth and the yield on Nov. 5. 

Deficiency of soil moisture results the dwarfishness of plants (Fig. 1 and Tab. 7). 


Conclusicon 


1) Transpiration and osmotic value on the periodicity of growth. As the 
value of relative transpiration does not change through the season, the variation of 
transpiration follows that of evaporation (3; 12; 14; 27). Ascent of osmotic value on 
maturity is a known fact (6; 23; 28). After the growing season, however, this phe- 
nomenon is seen only on moist spot. On extremely dry spot the value descends when 
the climate becomes cool. The variation center is on 35% of soil water capacity.” 

2) The critical period of water economy. In soybean this period is meteoro- 
logically the time of maximum transpiration and physiologically in the flowering 
season when the variation of osmotic value is wide and the plant is weakest (2). 

3) Schopmeyer’s “Solute”? theory and Fukuda’s drought coefficient. Solute 
amount is more on dry spot than on moist spot in the early stage of growth. It 
proves that the solute amount is an indication of drought resistance. In the later 
period, however, solute amount becomes larger on moist spot rather than on dry 
spot. Simultaneously Fukuda’s drought coefficient k) and also kn) are larger on the 
dry plot than on the moist plot. If the coefficient is larger then the plant is weaker. 
Both testimony cases of Schopmeyer’s and Fukuda’s agree each other in indicating 
that the one grown on dry spot became less resistant to drought in the later period. 

4) Stocker’s criticism against Schimper’s hypothesis on physiological dryness. 
The largeness of kn) on dry spot affirms the Stocker’s theory, that relative trans- 
piration is larger in xerophyte than in mesophyte. The states of cut leaves are the 
models of the standing states of the ecologically different plants on similar external 
hydrature conditions. In soybean, from the present experiment, the conclusion is as 
follows: In the later period of growth cuticular transpiration of the plant on dry 
spot is larger than that of the plant on moist spot when both plants are laid on 
the same hydrature condition. 

5) Relaxation of the temporarily acquired drought resistance on the ex- 
tremely dry spot. Soybean is not a xerophyte on which Stocker’s theory may 
adoptable, but it is a mesophyte. The decrease of solute amount and the increase 
of drought coefficient in cool season means the relaxation of drought resistance, 
which has been acquired in the hot season on extremely dry spot. The effect of 
hardening, however, is kept always somewhat. 
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Experimental researches on photoperiodism (1)* 
Photoperiodic responses of Salvinia 


By Shidai NAKAYAMA** 
PA: AICHE OR RE (1) ery a7 =e OHM MIO 


I. Introduction 


According to KauFHoLp (1941), Polypodiaceae belongs to the neutral plant group 
(1). The writer wrote an article “ Photoperiodic responses of Salvinia” in 1949 and 
stated that Salvinia natans (Hydropterides) is a very sensitive short-day plant and 
he also pointed out that this fact was very significant and interesting from view- 
point of photoperiodism (2). Since that time, the writer has observed in detail 
photoperiodism of this plant. The present article embodies the results obtained in 
summer of 1951. 


II. Material and Methods 


Experimental material was collected from a pond of the Department of Botany, 
Faculty of Science of Kyéto University. Till germination of spore, the plants had 
been cultured in a glass vessel of 20cm diameter and 12cm height filled with water ; 
and after germination they were furnished with 2.5L of 0.1% Knop’s nutrient solu- 
tion, continuously illuminated at night with 100 Watt Mazda Lamp set at a distance 
of 1m above air leaf surface. Nutrient solution was renewed once a week. Initial 
pH of the nutrient solution was regulated at about 6.5. 

Appearance of sporocarp was ascertained with help of dissecting microscope of 
10 or 20 X magnification and taked as a clew of photoperiodic response. 


Ill. Results 


(a) The number of times of photoperiodic treatment necessary to cause induction 
Photoperiodic treatment was carried out from July 1 to 8 using a dark period 
of 17 hrs. and a light period of 7 hrs.; after the treatment the plants were returned 


* Contribution from the Department of Biology Faculty of Liberal Arts and Education, Miyazaki 
University, No. 30. 

** Department of Biology Faculty of Liberal Arts and Education, Miyazaki University, Miyazaki, 
Japan, 
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to a continuous light one. Table 1. and fig. 1 show the results of 12 days after the 
photoperiodic treatment. Fig. 1-A illustrates a percentage of sporocarp bearing 


plants; under the continuous light, 
sporocarps were not initiated at all, 
in section of one-cycle treatment 8% 
of the plants reacted ; and then in sec- 
tion of two cycle treatment the majori- 
ty of the plants (80%) reacted; all 
plants reacted in section of seven cycles 
of the treatment. In table 1, and fig. 
1-B are shown average number of 
Sporocarps per plant, general trend 
being sigmoid as plotted in fig. 1-A. 
(b) On the effects of nitrogen upon 
the photoperiodic induction 
Plants grown under the continuous 
illumination and supplied with Knop’s 
complete nutrient solution, were sepa- 
rated into two groups on July 2; one 
of the two was supplied with the com- 
plete nutrient solution while the other 
was given a nutrient solution which 


lacked nitrogen as given below. 


Knop’s complete nutrient solution (+N) 


ee 27) eee 0.571 g 
PENO see cecne: cosasaede sss 0.143 g 
oS © pier osc set 0.143 g 
Oe ee sate e 0.143 g 
ICC] oat ietit see oases s'ars trace 

130 Oi aie nee See 1000 cc 
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No. of times of photoperiodic treatment 
Fig. 1. The number of times of photoperiodic 
treatment necessary to cause induction: curve 
A, percentage of plant which induced sporocarp; 
curve B, average number of sporocarp per plant. 


Knop’s nutrient solution lacking nitrogen (-N) 


Galo dite, oct anaic cnet 0.571 g 
ICs a ne ok coehe acaseins 0.143 g 
IMeS Omics 0.143 g 
Ki oP Oye comscsenetee 0.143 g 
elas Bese. e iasenaates trace 

oO). Saaaeeaacrieaveconees 1000 cc 


On July 12 (10 days later), short-day treatment was started, applying dark 
period: of 16 hrs. and light period of 8 hrs. immediately after a symptom lacking 
nitrogen appeared. After photoperiodic treatments were repeated 5 times, the plants 
were taken back to the continuous light condition. ‘Table 2 tabulates the results — 
observed on July 17 (5 days after treatment). There were remarkable differences 
between the +N and —WN plants; nitrogen is decisively effective upon the formation 


and development of sporocarp. 
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Table 1. Effect of photoperiodic treatment. Observed on July 12 (12 days after treatment). 


| No. of times of photo- 0 1 2 3 4 5 6 7 
periodic treatment 
Pegs sats watt spore: "| 76 a | | 80 | 90 | 9 | 96 | 100 
carp | 


Average number a | 
sporocarp per plant | £0.00 | +0.10 | £0.33 | £0.30 | £0.23 | +0.26 | +0.35 | +0.30 


No. of plants used 50 50 50 | 50 50 | 50 50 50 


Table 2. Effect of nitrogen on the formation and development of sporocarp. 


Observed on July 17 (5 days after treatment). 


r 


l 
aea| % of plants with | Average number of | 
Section | sporocarp | sporocarp per plant | No. of plants used 
+N | 90 | 2640.30 | 50 
ENey 20 | 0.4£0.30 | 50 


(c) On the critical dark period 

Dark treatment was begun on July 6 and each section was subjected to different 
lengths of dark period; cycles of varying dark period 0, 7, 8, 9, 10, 11 and 12 hrs. 
were employed cornbining with a constant light period of 16 hrs. Each section was 
exposed to photoperiodic treatments for 9 times, and then it was taken back to the 
continuous illumination. Table 3 indicates the results obtained on July 31 (25 days 
after treatment). There was no microscopic evidence of sporocarp; i.e., critical 
duration of dark period not be determined. 

(d) On the translocation of the stimulus causing the primordia of sporocarp. 


Plants bearing 7 pairs of air leaves were used, and the air leaves of terminal 


Table 3. Experiment on the critical dark period. Observed on 
July 31 (25 days after treatment). 


Length of dark period | 
fs hous 0 ff 8 9 10 11 12 


Length of light period | | | | 
‘in hours 24 16 16 16 16 16 16 


% of plants with sporo- | 
carp 0 0 0 0 0 0 0) 


No. of plants used 50 50 BON 50 50 50 50 
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Portion were defoliated as in the section of table 4 on July 13. Each section was 
given short-day treatment (from 8 A.M. to 4 P. M.) from July 14 to July 25, afterward 
it was taken back to the continuous light. During the experiment, newly developed 
air leaves in the terminal part were defoliated before expanding. Table 4 shows the 
results recorded on July 31 (18 days after the treatment). Sporocarp was not 


initiated at all in the section deprived of air leaves, whereas number of sporocarp 


Table 4. On the translocation of the stimulus for the intiation of sporocarp. 
Observed on July 31 (17 days after treatment). 


No. of the air leaf | 0 1 2 4 6 14 
pA orients with short day | 0.0 | 400 | 704 | 743 | 92.4 | 100.0 
spor 1B 
Mth data .long day 0 0) 0 0 0 0) 
0.6 0.8 17 3.6 62 | 15.6 
No. of sporocarp per | *2°Ft day | +0.00 | 4022 | +078 | +091 | +0.38 | +227 
plant 
long day 0 0 0 0 0 0 
short day ales 15 Pal SO 13 16 
No. of plants used | 
long day 14 Til 7, il 1 I 


and a percentage of reacted plants were pro- 
portional to that of air leaves. Sporocarps 
were formed on the growing point of the water 
leaves in the terminal part deprived of air 
leaves (see fig. 2). 


IV. Discussion 


Salvinia natans can react sensitively to the 
short-day treatment, though very few plants 
reacted in the one cycle of photoperiodic treat- 
ment, most plants (80%) in the two cycles, and. 
all plants in the seven cycles. Therefore the 
writer concludes that Salvinia natans is a very 
sensitive short-day plant as Xanthium (3) and 
Ipomoea (4). 

The effect of nitrogen upon the formation 
and development of sporocarp accords well with 
the previous studies (5,6, 7,8), namely, nitrogen 
is effective for the formation and development 
of the reproductive organ (sporocarp). 


In this experiment, the critical length of dark period was not determined, hence, 
0, 7, 8, 9, 10, 11 and 12 hrs. dark periods combined respectively with a constant 


Fig. 2. On the translocation of the 
stimulus for the initiation of sporo- 
carp: sporocarps are formed on the 
growing point of the water leaves in 
the terminal part deprived of air 
leaves. S, sporocarp; W, water leaf; 
A, air leaf. 
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light period of 16 hrs., each section was given 9 times of photoperiodic treatment 
but in vain. From the above fact, the writer presumes that in the light period of 
16 hrs. the critical dark period does not fall between 7 and 12 hrs. Neverthless, the 
critical dark period lies between about 10.30 and 10.49 hrs. in natural day length; 
i.e., according to the writer’s experiment (2) in Sendai (36°16’N) sporocarp was 
observed with the naked eye on September 4, namely the dark period and the light 
period from August 19 to August 29 when sporocarp is formed respectively are 
about 10.40 hrs. and 13.20 hrs. 

The above fact shows that the dark period of about 10.40 hrs. is effective for 
the formation and development of sporocarp. And as the fact that the length of 
light period affects the length of the critical dark period (9), it is considered that 
the light period of 16 hrs. in this experiment interfered with the effective length of 
the dark period, and that the critical dark period combined with the light one of 16 
hrs. should be over 12 hrs. Another test to verify it again will be run in the near 
future. 

The completely defoliated plant does not initiate sporocarp even under short-day 
treatment, so that it is considered that photoperiodic perception is performed by the 
air leaf. And from“the fact that sporocarp is formed on the growing point at the 
base of the water leaves without air leaf, it is plausible that the stimulus causing 
the primordia of sporocarp move to the growing point at the base of the water 
leaves which are at some distance from the air leaves. Further investigation with 
a different method and without any defect is now under way. 


V. Summary 


(1) Short-day plant, Salvinia natans was used as the material and the photo- 
periodism was studied. 

(2) In one cycle of short-day treatment 8% of plants formed sporocarp, but 80% 
in two cycles and 100% in seven cycles, and hence Salvinia plant is considered very 
sensitive short-day plant. 


(3) Nitrogen is effective upon the formation and development of the sporocarp. 

(4) In this experiment, the critical dark period could not be decided; it is con- 
sidered that the critical dark period exists over 12 hrs. in the combination with the 
light period of 16 hrs. 

(5) Photoperiodic perception is performed only on the air leaf; the stimulus 
for the initiation of sporocary move to the growing point of the water leaves of 
the plant deprived of air-leaf. This fact is also the case with Spermatophyta. 

The writer must express here his gratitude to Prot. emer. Dr. Yoshizi Yosuul, 
Tohoku University, for his valuable guidance and to Prof. Naoyuki Kume of the 
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Yoshida Branch of Kyéto University for his kindness in supplying material for study, 
and to the students who are specialized in plant ecology and plant physiology (Mr. 
Tokuzé Araki, Yoshiré Kizima, Tadatoshi Kikucul, Kenzi INAmMor1) for their sincere 
assistance during the course of the experiment. 
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DIL WATOMD b Ate Metasequoia OAK 


cn em +H 


Michiko HIDA: The affinity of Metasequoia to other conifers as shown by 
the number of protoxylem in roots. 


F A(S. a. CpgeAseae 


Metasequoia \2OW Cit, KHMER CHADUED B61, AMOR OWT & VERE 
DRA DSN CWS], MCLOW TCOMMESN MIL AKAUOD CEO He BET SO 
LRA, FRQIATH OR MOLT AIO LOLI L, Metasequoia OFAKE RA 6 DN 
Wad LROTZR. 


BHRERRA KH 


FTE D ARB IS EDA EEE DUK CAF URIS AI AK FARE ORT, BR, AV 
ve, A¥, 7 +OFF4AK 1990 4F 11 AAD FSA BIA CREEL EC LOCHS. 1 
Araucaria (248 RH EDAFHERS, =2-¥ =X OF -¥ ROME (SALERIRME) OO 
SMA LK ME REMET SCRA COFFS SD, RA LR CARER ede OD, Lhe 
ENO OWED, (MEDI DT vaA—rBHL L, MACK. 

—fRAT ETRE IO MBit ete CLangwurzel) 2 Si#i (Kurzwurzel) © 2 fiO#HE D pe DIE 
b, WAIECANNCNKAERT SNe ELS, AMAMORSL CORRE D H4AER 
DOD, RACED OWAL, ASAD HEY CZ OME t HKALE LAW TC LEO 
KECIEK So FICCMNSE 5 LT SAIN VERNA 8 RAW CHINE RT 
PULOW TION LDCHSB, AXMORBCOW TREMBLE LENR, He 7s, ay 
VV Ht, AX CEMERMIOWT & MELE. 

MAN OIOT Gendeiricist “eR L, AMON Ee WGP SKRO, Zeur 
wy y EGE CALEL LIRBEL 


C Metasequoia OFRCOUT (MKB) 


GQ) Ek: 

PTT LAS &, WIA AWM NET Zod & eB LOAN eM), El Rhizodermis 
DHYO, COMAREAMLE Ar FIER UTORW, KO CAMEPR/)EORMIs* 2~4 fe 
MAILTO 22%, Crrtk Exodermis CA)f tHWOAS 3S CRWTSZBBHRS, WNC 
KOTTKE Rhizodermis } Exodermis OLiO fia A(k Lb, Rhizodermis 2p AieHRBTW 


* WAT APOE 
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2o Kite Exodermis £b WHOA SURMst 5~S BHD, TOAMBNCI Phi Tk Cp 
K) OWRD Bo CONIRAS ¢ LENA MORN TE OTEES SD, RE UTAH 
DENI EDD, MMREAMLL TW So HAC AICS S 1 WOME CRAMIO HH IO 
BO ADGE L (HWE AME UTS. ENS, LO MUeD* Phi-Scheide —CAhOELT-AUINC HS 
TEBEARRZU ONSLDCHS., AKeO< SHMle Phi-Scheide Os k D/IECZ OF 
GORA AES CH SPIEL D D, ANI -—A2BRETOS« Z OD AERIS AR 
RO BERD 26 FNS BCAA AL UL, PRC RAPE TOS 6 PEADATB & OV EBISARD A DO 
&DCLBA 47 CHSB, HE UT, 37, RIEACAV HEC 6 SE, SAMS 2~3 IID 
SEARED FKDMOTWS. FRCL ERWMOAMMU HEB ED KA BEAD 
OPRAH? AU, SUCAR STS & FS 2 WAH DUD EEOAGSD& Hob, BEIRIBA PR CD, 
BASED ASLOTR So PAM MOMIUCERUORDRED 2S, HS 2 WATRO BER ICIS 
— ARF D tO LARC RU OBBFILDA GHZ, 

(2) Sap: 

LHSIOKWEERLES, MMROLE CH SD, HEISE RM LISA LB ae 
Wo ME, BBDV)S <¢, GEOT Exodermis Ske OMB DS < HOTWOS, JRMASIS 2 
FRE 3 > CHARA SRE 4 FUEDLD LEW, 

ZEST SZ (- Metasequota DROPS ERUTHE TS, 3, 4, BAC AWHE CIS 6 RB, 
FOB Clk 2 RBA 3 Gem Ik CHS, 


D BRDARODRICOW TH OBwe M LER 


C1) —iRPRF Hb DLE 

ER ARBD BK BUT LD EF Ht & D BSR 22 NS Te DIR FAO AEN OS RWI 
4 Ow 1~2 FREOMA LTE. HRA LROWD CHS. PEM ERC + Y RIC OW CHAE 
AROS, MOGMATRDERE FILA LM MED OBA DIL LEWD LOR HD 6CHS 
DBD, KIASIN, WNBA C2 ACFE CHB CHS CLOW GMICROK. 

Ria HCG MAMBO MKISLTO( &, YF YB CCycadaceae), 1 F a UB} 
(Ginkgoaceae), 4 ¥ =+#} (Taxaceae), + +#} (Podocarpaceae), + » #} (Pinaceae), & 7 
+} (Cupressaceae) HTS, =, SOMO TAB 2 FUCHS. MI SPMVEE UTI, 
+ VRID % (Abies firma Sieb. et Zucc.) KHL SLOT, 2fMOLOL 3 MOL OD 
LERCH MFT Zo MR, S~7YUTey (Pinus banksiana Lamb.) CRHHOATtOLIN 
TT 3H, wes 4 Cd Az, Chamberlain KiAF WMA TH 2 MN CHSMeRETO 
Bo M, 7+ OX=e (Chamaeryparis formosensis Matsum.) Clk 2 MO & ODA 
= 3 HY, 4 MOL DsWod Ko 

(2) AE HED & OLE 

A XEOABICOW THEO AFH SES IRD AMC OW TB INAEL, AF PSHE eb OS 
SRMCKOK. PREG 2ROM,, AMCKOCMMAMORPRES. Hlb, a9 + 
(Sciadopitys verticillata Sieb. et Zucc.) hU24 7» Ax (Taiwania cryptomeriotdes 
Hayata) CARA, MHL Bic 2 AW, ay avdywr (Cunninghamia lanceolata Hook.) 
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CILLA D 2 CTH SBS, Fle 


— 
wy 


hi tn FF FE 


i 65 He $8 73-774 & 
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Tal, AR 2 RBICHS, 


Sequoiadendron gigantium Buch. OsGRid 2 Blk 3 FB CH SB, 2 GHD LOD GRA, - 


FARK 3 BK 4 VCH So 


Taxodium distichum Rich., Glyptostrobus pensilis Koch., 


$6 1 28. EF OUIRICRG 3 OAT AREFRR 
# 4% Fa ak fia iy (PARE OF FF HE BK ta 
Cycadaceae Cycas revoluta Thunb. | 2 | 2 
Ginkgoaceae Ginkgo biloba Linn. 2 2 Fire 3 
Taxus cuspidata Sieb. et Zucc. Zi 
Taxaceae 
Torreya nucifera Sieb. et Zucc. 4 2 
Podocarpaceae | Podocarpus Nagi Zoll. et Moritzi. | 2 2 Ti 
| al 
Araucariaceae Ayraucaria Cunninghamii Ait. 2 4 
Cephalotaxaceae| Cephalotaxus nana Nakai i, 2 
Abies firma Sieb. et Zucc. Ded 3,4 
Cedrus Deodara Loud. | 2 11 
Ketelecria Davidiana Beissn. | 2 2—4* cf IaIcRS 
Larix leptolepis Murray. 2 DO FBR 
Picea excelsa Link. 2 8, 9 
Pinus Armandi Fr. var. 
amamiana Hatasima 2 122 
P. banksiana Lamb. Parts 
Pinaceae P. Bungeana Zucc. 2 12, 13 
P. densiflora Sieb. et Zucc. 2 6, 7 
P. koraiensis Sieb. et Zucc. 2 10—15 
P. Taeda Linn. 2 
. 6—10 
P. Thunbergii Parl. 2 Bic 8 
Pseudolarix Kaempferi Gord. 2 4,5 
Pseudotsuga japonica Shirasawa 2 6—8 
Tsuga Sieboldii Carr. 2 3 
Cryptomeria japonica Don. 3 2—4 
EK 3 
Cunninghamia lanceolata Hook. 2 Fic 3 2 
Glyptostrobus pensilis Kock. oo 6 
Metasequoia glyptostroboides Hu et Cheng me 2 
Taxodiaceae Sciadopitys verticillata Sieb. et Zucc. 2 2 Fic 3 
Sequoiadendron gigantium Buch. ay 8) 4 
Sequoia sempervirens Endl. ae 5 2 
Taiwania cryptomerioides Hayata 2 2 
Taxodium distichum Rich. 7583 6 
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Chamaecyparis formosensis Matsum. RY 2 [ 
C. obtusa Endl. 2 2 
C. pisifera Sieb. et Zucc. 2 2 
Cupressus funebris Endl. 2 2—5* * fic 
sic2. | GSR 
| Juniperus chinensis Linn. 2 2 | 
Cupressaceae | J. chinensis L. var. procumbens Endl. 2 2 
| J. rigida Sieb. et Zucc. 2 2 : 
Libocedrus macrolepis Benth. et Hook. 2 aaa Sis3 * Bick 
Thuja occidentalis Linn. 2; 2 FBR 
T. orientalis Linn. 2 2; 
Thujopsis dolabrata Sieb. et Zucc. Be 2 


Metasequoia |X iG#R(X 2 BK 3 HAY, ALA Glyptostrobus (z 3 BIS 4 JH, Metasequoia tk 
3, 4,6 RHOLORA SMASH. Taxodium OBMIOW TCE HY HATO OS 
Noelle ROMAIK KOKD, 3, 5, 6, SIRHIRHSLW5. Sequoia sempervirens Endl. (& 
KAR CISA 3 AIT, FRE 2, 4D LORS), RRC 3, 4AM UDRED 
DP, Noelle RiL5 RHODE De ECWS. 2X (Cryptomeria japonica D. Don.) (teh, 
GIRL ZI IRWCHS, LNEOMAD 62x HOARE RMAMOMCELOT 3B AKSO 
THik. 


2K. AF AHMORKERG 3 MARK 


E i I AR BB OD BK 
RD a = si cy) tii 
fe 7% ‘GAB 
| Sciadopitys verticillata Sieb: et Zucc. | 2 
$31#§  Taiwania cryptomericides Hayata 2 2 
_ Cunninghamia lanceolata Hook. 2 2 hic 3 
Sequoiadendron gigantium Buch. 3,4 eee 
| Glyptostrobus pensilis Koch. 3, 4 2,3 
452#£  Taxodium distichum Rich. Soave ahah ro3 Zo * Noelle 1910 
Metasequoia glyptostroboides Hu et Cheng 3, 4, 6 Pa 3 
Sequoia sempervirens Endl. 3,4, 5* | 2,3,4 |* Noelle 1910 
Ss 3 BE | Cryptomeria japonica Don. 3 3 


SOL BE: $B, RL BI 2ROLO, AV Ts, RAVIYAR, AVIVH Yo 

SEQ: HGABIR 2 KO RU, EAs 3, 4, HACIA ALD & DO. Glyptostrobus, Ta- 
xodium, Metasequoia, Sequoia, Sequotadendron, 

537: RR, BAL ESD ED. *~*¥o . 

HELPED 5% Sequoiadendron (ZIG TE 3 RHO LOE b 2H DLEORAWD 
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BAS 1LPACIE(, Sequoia RMD VAA E 3 MUCH SHC ED EGA SNS. ied an 
Wy ZR Metasequoia \& Sequoia, Glyptostrobus, Taxodium et \iRFIIiRL, 79% +*, B 
5} 3) B2 Zhu, SD) =) Se e728 Wy) ZA SACIUW EWI ED lst Sie 


Es a 


PEMA ORD 6514 L_bIO 3PACTU ON Sd, MHOIEL ZE-BT SH 
ESPOUOT, LBALOMMCA GNDMMKOE FHMMBHOBL, LOD TEEEORS 
IAG SIEM SOR ECB UTIL UT AR. HIHOL OMAN S, SOMBRE, 2 
PTH, AVAVHFY ON EMBO RDB, HINT, EC SMBH IMCS 
UOELEW, H2ACMUTS, ES AMMAPED Taxodium CHL 6VTW SR, Sequoia rk 
7% <, Glyptostrobus, Sequoia, Taxodium “C\ZACRMEIRA EILEEN CIV MATEB 
ORD EACREHOMADE Did, (& GHD D AER OTEBME OI ORCS T & FETE 
DASH, PH2AGSLELB3 HOPMDBL PPA 3 HCH BRC SS LL eMSo 

R, BLPCAZD 2AM, MEPBROK LOCKE hoenszot, —MeBwo ee! 
BABEWD, ORC AF 2 VSL LNCHD), SAM CHSASIHOALBE DRUM 
TAD GMTE HWE D EHERBHSES 

Metasequoia OBFS42RO3GHLATSZH2ROKAZICOW TREE =Stebbins 
DLA DEMED 6 AIK CH SHV TOS, RMABORD 63 LO PICK <( —B 
$3, FEL CWMRUAMRD* Metasequoia iif} Metasequoiaceae ELI LEB RDK 
WRI 5 6 


F 8 = 


(1) Metasequoia DRO HERES LOFBEMO t OD LABEDWH ONEW, 

(2) AXBHLMARORD 6 3 HENS, HM, BML BIC 2M CH SB LHL, SAIC 
DOG 3, ROY, ARIA 2 RO 3 AIC, KARA 2~8 HAYS CAME SH 2G GHGS, 

(3) 2 FM eAT SH 1 PCBS SLOMIEMMED MEL, BRC 6 iAlle AS OS, 
Metasequota DB 4 5 2 PAR LE UE LW EFPER*D Bo 

(4) ARDS 2 RO 3 | BAS DH 2 BIA Glyptostrobus, Metasequoia, Sequoiaden- 
dron, Sequoia, Taxodium PRL, LH EOMITAZOMOBENEERLYLOLOODA oH 
BWOTC Metasequoia PUFF LT SBARBMRERW, 

HS DPR ARARADEM 2, LICKED I ets D ADELA SAPNA 
AE AAD > AR RBPEANCIE ¢ LIB UE S LIL MRAFIC OK) Me He 
SAF S Of AASB KO ERG IBGE FHS Zo 

Ke wt HB 

A, A’: Metasequoia glyptostroboides Hu et Cheng OGRE (3 RAO’ O), 
B, B’: ML, RRO 4 RMOLo) O—WEK, 
C,C’: fb, RMOA(L LAL OOM (4 GOO), 


a: Exodermis. b: J¥)s c: Phi-Scheide d: AZ e: JAMA Of: ROR 
&: WHR oh: BONMLRR i: (GGA j: WHE 
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Summary 


In the present paper reports are made on the structure of roots in Metasequota 
and its affinity to other conifers as represented by the structure of roots. The results 
can be summarized of follows. 

1) The structure of roots in Metasequoia is not much different from that of 
the other conifers. 

2) According to the number of protoxylem Taxodiaceae can be divided into 
the following three groups: 

Sta Groupee Diarch both in the long and the short root. Sciadopitys verticillata Sieb. 
et Zucc., Taiwania cryptomerioides Hayata, Cunninghamia lanceolata Hook. 

2nd eGroup ya Tri-, tetra- or polyarch in the long root and di- or triarch in the short 
root. Sequoiadendron gigantium Buch., Glyptostrobus pensilis Koch., Taxodium 
distichum Rich., Metasequoia glyptostroboides Hu et Cheng, Sequoia sempervirens 

Endl. 

SLCEGLOU De Triarch both in the long and the short root. Cyryptomeria japonica 

Don. 

3) Differing from the second group to which belongs Metasequota, the repre- 
sentatives of the first group have many remarkable characters in common. ‘Their 
pollen tube branches and the proembryo has rosette-cells. 

4) Among the representatives of the second group no remarkable difference in 
morphological characters are seen. It seems not adequate to separate Metasequoita 


from the other members as a representative of a special family, Metasequoiaceae. 
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38 > 4 BEC SZ Amphidiploid HVE WO AKC 
Bit Zia EN RO AMY ESE 
Il. A. T. turgidum (n=14) & S. cereale (n=7) & OFMIC 4S 
2n=42 wAKeAS 4S F. MMOTEM REMNB RA T 


Goichi NAKAJIMA: Genetical and cytological studies in the breeding of amphidiploid types 
between Triticum and Secale. Jil. A. The maturation division in PMC-s of F2 plants having 
2n=42 chromosomes raised T. turgidum (n=14)xS. cereale (n=7). — 


6 


Dill 


1942 4E\=49%e TSF. fi 42 (iA FRAME ARK 40~45 OBR AL CNakajima 
1950), MUT IIS 42 [HKD Fe fio 2n=—44 O1fAfR CTSF2—25) tk Bush texAR 
L, BRODER 2 LED CH SPRACHE ASCECRDOK, (HHOMARST~T HEL, FE 
By HA EAD LO SAAT b UC ERA OK OCH 22°, THRACE UR Por ARE 
HY, REVVPWOMA ek LS Kile 2n=41 OO 6 fk, 2n=42 D4 24 AAR 2n 
=43 D&D 1A, Bat 31 ARCH S. CNG 31 (AARC BO SIE AMI RADBO BA 
Jee MME RIT KD, 41, 2 RUB OSES, AMCBOTKINEOM 2n=—42 
DEAZOW THEN 6 


A © BR =U Ee ae 


JEM REAM IC 35 0 SRO MAC Carnoy FeUt Ce DRX, Hse 70% Fw 
a HI RUE ORHNW, EL UT Belling F acetocarmine *F) DIC EOKO 
CHSD, CNEMTIULTNS 74 HRC LOTR URT UNG —t#etHwR. LOBE 
Dyri& 16~18 ph OMS, Al t& Heidenhain egkWi#Krv pe vy re Hwok, 
t& Abbe KO» + FICKOCHEL, TOMAR 2150 HF CBS. 


A. 2n=42 OFF 
CORES Shits TSF.—1, 5, 6, 8, 11, 12, 13, 15, 16, 17, 18, 21, 23, 24, 26, 27, 29, 30, 31, 
33, 34, 35, 36 KU! 38 D 24 AAC, {ltr & ABHMIIE Bs eT 42 DA Re Le CNaka- 
jima 1950), {EBSD RAW tw TB ET 2n BE UCM 42 OM fa fAeMBE 


* PEAZ LER Pass 
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tf Pigs. 1~5), LOPE T S_HALO 24 (APRS ts STERN O RDB SDA BU 
PER AR UT o TERS REAM SS 1 REBUT BNC 57 S L AANA IL SUB 2 MMA 7~21, 
1 MAG ARIS O~28 CHS. MUTEHREOMEABLRCORTH D CHS. 2 MAEGKO 
WASHER KURT DD, TOL BMI ST SRABKOHRSDOK» 2HMACUKOM 
PN 4 MAAR E BES UK AL SGA ShReDoOK, MUTT 4 yea hoO PE 
ik V FRU NSWCH) (Fig. 6), OLRM AN Snowe BRIM CBO 
Ko 4MPMULOSMAGKRAMSREDOK, 2MAGOKOBMELOEME SH MIRZOM 
RCH YD, 1 MAGA OM DIMAS SODIGHCHS (Figs. 1~5). 


Figs. 1~6. First maturation division in PMC-s of TSF2 (T. turgidum x S. cereale Fo) having 
2n=42 chromosomes. All figures are drawn from smear preparations. Fig. 1. Polar view of hete- 
rotypic metaphase, 71+281 (TSF2—38). Fig. 2. do. 13m+161 (TSF,—30). Fig. 3. do. 161+101 
(TSF2-17). Fig. 4. do. 1911+41 (TSF2-17). Fig. 5. do. 2111 (TSF2—12). Fig. 6. Side view 


of first metaphase. Tetravalent shows in black. 1075 


HELI ROC edn <$ 1 ANTES © 2 AIS, REPEAT AGB 
Fe 17~21 OPNCD D (98.62%), Hil 13~16 OBA MPAs nk. MUTE OHA TSF, 
—6, 11 KU 18 O 3 MaKe 21, TSF2—-21 RU 290 2fafRiosw Tk 191 TH), LDS 
DOD 6 MARCO TAME 2 CHS. AOCARBMAACS OTK TSF,—38 AI AR 22 BR 
< MD 12 WARIS BIO Ck 2 AIS ATBS 14~21 OMNI L (86.66%), 7~13 OX 
AL DRE DHBSNK. MUCEOWKS KKBRCHEA 16~21 OME BOK. ME TSF, 
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Frequency of bivalents at first metaphase in maturation division of 
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Table 1. 
PMC-s of TSF2 plants having 2n=42 chromosomes. 

Bivalen- | | | | | 
\o and 21m 20M | 1911 | 1811 1711 1611 1511 1411 1311 1211 1111 1011 911) 811 
oie pha ae oe ee oad Piss fees | ey a +/+) 4] + 
divi- O1 21 Al 61 | 81 | 101 | 121 | 141 | 161 | 181 | 201 | 221 | 241 | 261 
duals 

*TSFo-5 | 22] 55] 29 4| 2 | 

*y 6] 155| 148) 63] 28] 6] 2 | 

Siyeeil |, 192") 184, 72] 31116) F712) 34 84 

mr 12 | 76! 166| 65) 227 4) >) 4 | 

*y 13| 14| 173] 100} 25| 9| | 

*y 15| 126| 128|] 97] 56/20] 5| | 
Srveedon 111 158.) > 6237) 2e8 47 | 17) 

Aovouli | 958 | 152| 94) 48416) 4) 3 

eevee 158 4) 114| 67-|9, 12 2 | 

eve is 48°75 1 1949 At |G 

* 4 29| 36| 55| 99] 44] 6 | 

Veet 356-) 138,58 19) S424 Lead 

eeS | 414 98°) 128) “77-1 33:1 13.1 8 

nw 23) 32] 26] <39] 87 /128 1104] 48/18] 4 

y 24| 43) 54] 98} 109|65| 28/13] 7] 3 

Melo TA 58.) 127)" 723312) 7 

Bae 286.) 97s) 138. |e 78.) 28.16) 17 | 10M a) G5) 9.1.8 

VeesOvia 171). 78.) 108) “83-641 92) Os 6 | 2 

Vesa A} 19) ©56 |.94 1113-47) 9] -3:] 4) 4 

Veesos) 261 40) 73). 87) 5828 | 4 ig 

yess, 186)! 98.9381 - 46116) 6 ai 4 

taco Wepo22n 124 44 Ae eae eed 7 

v 36} 69| 64) 154| 8s8|27/ 10) 

n 38 8 | 18 |.15 | 22 | 37 | 28 | 43 | 57 | 48 | 32 | 22 
Total | 1948 | 2287 | 1948. 1193 668 401 188 | 92 | 51 | 52 | 67 | 50 | 32 | 22 


* Fertile individuals; others were sterile. 
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sot ABO ag 
ae 383 218 
SO S754 16a 
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| 398] 0.0 
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Boke A4ta 00 
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—38 OFA SOTAMMOM MAC tO SLD, 2 MARIA T~18 ORNL 
4OTARMs IN CHD THOME LSE UY BhoOTE*K. 


Figs. 7~10. Second maturation division in PMC-s. Fig. 7. Polar view of homotypic meta- 
phase, 20 chromosomes (TSF,—33). Fig. 8. do. 21 chromosomes (TSF2—-15). Fig. 9. do. 22 
chromosomes (TSF2—17). Fig. 10. do. 23 chromosomes CTSF2—12). 

Fig. 11. Polar view of heterotypic metaphase, tetraploid nuclear plate having 3911+61. 1075 

Figs. 12~17. Abnormal divisions. Fig. 12. 711+141 (TSF2—33). Fig. 13. 211+101 CTS 
Fig. 14. 311+131 (TSF2—29). Fig. 15. 911 (TSF2—39). Fig. 16. xlI+141 (TSF2—29). Fig. 17. 


1411 (TSF,—15). x 1075 
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LH GO 2 HHA at BEAKER 2 atk DRDO, RHEE ETEK. iL 
CHR 2hi Ytafkte T. turgidum 2 ABRU S. cereale ® R genome 
gemini CHOOT, ING 24 AAPM DRDO 2~3 IK CTSF.—31 RU 38) BBW TH 
NT T. turgidum, S. cereale ©JXiE amphidiploid Mijp~CSHS ERwBEI, 

TSF2—31 KU 38 DO MUM ATS 2 Ata AR 20 RO IWF CHD, COWMEEK 16 & 
U ln CES8OKP CHT, Fi HORA SMe SKBUUEDOK dE T. turgidum 
® AB KU S. cereale MD R genomes BCA ES, PRCA RT Sd LBA SH 
Do MBID 2AM TR 2n=42 C.amphidiploid MCLS OH, T. turgid- 
um, S. cereale ®ijAiE amphidiphoid fiitmCistBAwrt.DteBGrENSo 

REEMA & AERA & OUBNE 33 0 3 REM O BE % 2 MAE RMOBR CEOTCINeIE 
Rone, BPMN wo TA UTCARORDUR <(, TOMBE EK 19~21 ORNS), IE 
Ue SABRE CARED (EY, CRICK URAC Tk 2 MAEAKOBRO IRD 
KS, TOW £e 16~21 CHA ln) OMS DUK AMES AR UTES. CHB 
BeRSTEDGNCHS LGAGHNS, 

1 MYetsfAlS IRE amphidiploid ¢ BbrnaMAlceewcld, 2 HAEADEMNCARS S 
Cee OCES SU OLGA GILG. 

2 iMYstvekt& ana-telophase Jeu CHUWE L < MICS NS ORIG CH SB, Fi 
ILA BE BL Gtric CFigs. 12~17). 1 4etutKlaS ( OME 2 MHACUAD SUAS 
EOTEUELDCHSEDK, COMBO HELE MICBW TAKER ( FPONSBRBSW. 
ELS 4 OMBEL FH 2RICRTIU YD CHS. 


$8 2 3s AEGAN 1 MAATBL ana-telophase cs 3 YWtafkoMtk~ OF 


Table 2. Distribution of chromosomes to two opposite poles at 1st ana-telophase in 
maturation ‘division of PMC-s of TSF». plants with 2n=42 chromosomes 


‘Distribution of | 
chromo- 
Indivi- somes PAN PAR) ee eR OPS 288) Total 
duals 

TSF2—12 37 3 ul 41 
12 ne 15 3 18 
hile 13 1 14, 
i PY 23 1 24 
w= 30 23 23 
i= 35 21 ad 23 
Dp Re 4, 4 
Total 136 10 il 147 


BZA EOI DBE SAS 1 REPS sO SACRO MAD ML (R 21:21 pe 
E26 (92.51%), File 20:22 RU 19:23 OWBAV WSS rte (Figs. 7~10), RIES-KANG 
DIREATZNS BT BET CH E [TRO UURD ALONE S CEM ARE CH SL BAGHSK 
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VAT, CREO OAAUCIK 2n=42 OYA AFT SMAKBAED® 6  amphidiploid 
tEULTHHETSZLDLBdDNS, 

Bs 1 REATPALD anaphase tsi THO POA MBtK L LUTHPE SH, ZOR 
(k O~9 CHK, MUTAEMAA BO TREAT sO SK OD EPR UG ARIE D ie 0 
BP DKg 

TSF2—38 Hi#nD REA SSL K AI CHD, TOR 1 RAE Wc BUwetatk 
(i T. turgidumxS. cereale F, AfaifK (Nakajima 1952) (U0 SB ws He SL, IAC 
Re LEK bb GSN LORE DOK, 7 

5 2 TELUS AREA SI, B1DBORGMEEOK DA 2 RST OCH 
BD, RLB( OBSKBE (, 19~23 Ha (Figs. 7~10), PM27GBWeoBOTLALES 
1B SLC ALARM fH anaphase sw T O~S DRAB K&L, 
Z OR 3 CHK. 

Tit 4 MOMIED 6REZBRDREGOD, 1~5 OMS OKRS2GR2 B Bonice 
Mi UCTH OPEL ERRSZBMAPKAREHOTEKRONEL, DHOBMNPEIT SBR 
birt CTSF,—12, 16, 30, 33, 34, 35 RO 36 Of). MUTZOBREESSOSOINIIABER 
OBSDRILABES nt (TSF.—34 KU 36 OM), RMT Hac laggards i= 
HES Z/)BeAT SBS <, CORE O~14 OBRRERLED 

851 RASA Pictu T. turgidum (n=14) & S. cereale (n=7) OBUBTAetae 
¥LOFn, ENS 144+7=21 OPH, (1447) x2=42 DEEMMICH YT SAKA R TG 
mgeLtc (Fig. 11), Citk T. turgidum ® AB RU S. cereale D R genome OxyfafK 
OPFIMAKOCECKLEDCHAS, MOMB Wit Bremer (1923) Ot, Shimotomai K& 
(1933) ® Chrysanthemum OU! Nakajima (1937, ’51) DO/p3ZsF 1 BOHEMIA BO TS 
CH FH THES. EK Figs. 12~17 CATH MEDHOPMNIE SBADMBSNE. 
Fig.12 tk 70+141=28 D3AsiKRRLU, Lik A,B, R genome OA fiir» 2 [ifD genome 
HSS SH AD BRK EDLBA SNS, TORRES AAASWMETS CL 
tHe pot, Fig. 16 & xt+141 OYWGEKERL, A,B, R genome +1 1 genome ~*— 
FATHERS NKLO CH OT, LOMBRSite genome (& Percival (1930) &U Nakajima 
(1952) OMFSIN< R genome CHA5._ Fig. 17 lk 14 OMHALAL, Cnld R 
genome ##i%sLiz AB genome Ofte kOTHUKLEDCHASS. Figs. 13~15 (ARAM 
HD BAR GANS OTH CIRO RK AT SMCS S. SOUMAETP HOLA 
KURA BR ERERT © 


Résumé 


In the present report, the result of cytological studies on the maturation divi- 
sion of PMC-s of TSF, plants having 2n=42 chromosomes was described. These 
TSF, plants, 24 in (total) were obtained in 1942. 

At the heterotypic metaphase in PMC-s of TSF, plants with 2n=42 chromosomes, 
7~21 bivalents and 0~28 univalents were observed (Figs. 1~5). The frequency of 
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bivalents in the PMC-s was shown in table 1. 

In the case of fertile individuals the number of bivalents were found almost all 
to lie between 17 and 21, and of sterile individuals between 14 and 21. 

Tetravalents were observed, though rarely, in addition to bivalents at the hetero- 
typic metaphase but no trivalent was found. : 

Almost all the plants of the 24 individuals investigated may be considered as 
what might be called the eu-amphidiploid in which AB genomes of Triticum turgid- 
um and R genome of Secale cereale are included completely. 

In most cases the distribution of chromosomes to the opposite poles at the an- 
aphase in heterotypic division was observed to be 21:21 (Table 2). 

The nuclear plate showing 3911+61 chromosomes at the heterotypic metaphase 
of PMC-s was observed (Fig. 11). This case ought to be due to the duplication of 
chromosomes of AB genomes of 7. turgidum and R genome of S. cereale. Further, 
the nuclear plate having 711+141 chromosomes was observed. This case may be 
thought of as due to the deficiency of chromosomes corresponding to any two 
genomes (14 chromosomes) in AABB genomes of 7. turgidum and RR genomes of 
S. cereale. 


11 plants of the 24 individuals investigated were appeared to be fertile and the 
remaining 13 individuals sterile. 
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